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NBW CALIFOBKIA AND GSOBGIA THTSANOPTEEA. 9 

process at the outer <mgle; 3 and 4 fusiform; 5 clavate; 6 fusiform; 7and 
8 slender, cylindrical. A forked sense cone on outer side of segment 
3, a similar one on inner side of segment 4, and similar ones on ventral 
side of segments 5 and 6; all other sense cones simple, short, slender, 
and inconspicuous. 

ProthoTOX a little shorter than the head, one and one-third times 
wider than long, diverging from the head posteriorly; one prominent 
spine on each posterior angle, the other spines short and inconspicuous ; 
sides slightly rounded. Mesothorax nearly twice as wide as the 'pro- 
thorax; Tnetaihorax abruptly narrower. Legs uniform brown, except 
fore tibiie, ends of tibiae, and tarsi, which are brownish yellow; legs 
moderately long, hind tibisB alone bearing a fringe of stout spines. 
Wings present, long and slender, about fifteen times as long as the width 
in the middle. Two longitudinal veins in fore wing, branching at 
about one-fourth its length. Both veins and costa bearing a few 
short dark brown spines; casta with about twenty-five to twenty-eight; 
fore veins with about ten, only three beyond the middle; hind vein with 
eight more or less regularly placed spines. Fore wings dark smoky 
gray; hind wings slightly gray; costal fringes long and prominent. 

Abdomen about two-thirds length of body, about as wide as long. 
Spines on abdomen weak and inconspicuous before segment 7; 
segment 8 bearing on each side three or four stout, curved, dark- 
brown spines; segment 9 bearing a circlet of long slender spines and 
tuH) very stout spines, one on each latero-posterior edge on the dorsum 
just in advance of the circlet of spiries. Segment 10 split open above, 
sharply pointed, and on each side above with a short, very stout, 
straight, dark-brown spine, reaching sUghtly beyond the tip. Abdo- 
men yellowish brown, darker toward tip, connective tissue pale 
yellow. 

Described from numerous long-winged females taken on green fox- 
tail grass (Setaria viridis), wild oats, and California buckeye 
UEsculus califomica), San Jose, Cal., June-July, 1910 (P. R. Jones). 

Near Limothrips avense Hinds (^^cerealium Haliday, according 
to Bagnall) but differing in the italicized characters. 

Male: Head, length 0.116 mm., width 0.2 mm.; antennae, length 
0.258 mm. ; prothorax, length 0.166 mm. ; prothorax, width 0.25 mm. ; 
mesothorax, width 0.175 mm.; abdomen, width 0.341 nmi.; total 
length 1.366 mm. 

Color brownish yellow, head grayish brown. Head one and one- 
half times as wide as long, ocelli wanting, only vestiges remaining in 
some specimens. Mouthrcone longer than in female, extending nearly 
to posterior margin of the prostemiun. Arvtennx stout, a 'little more 
than twice as long as the head, process on second joint not so acute 
as in the female. Prothorax a little longer than the head, one and 
one-third times as broad as long. No vestiges of wings. Abdomen 
about two and one-half times as long as broad, bluntly rounded; 
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segment 9 large, bluntly conical; segment 10 small, retracted within 
9. Close together on the middle of the dorsimi of segment 9 stand 
two short; very stout spines borne upon broader, black, chitinous 
projections, the inner and outer edges of which are parallel; on each 
side of the projections is a long, slender spine; on the latero-posterior 
edge of segment 9 on each side is another chitinous, black projection 
supporting a stout, black spine; a much longer, slender, curved spine 
on each side of segment 9 about one-fourth of the distance from the 
posterior margin; two long, slender spines projecting on each side 
of segment 10 from underneath. Segment 9 cut out above over 
about one-half of segment 10. 
Described from six specimens. 

18. Qenus BXTTHBIPS Targioni-Toaseti. 

Key to the Species. 

1. Without prominent spines on fore-angles of prothorax, longitudinal veins not 

regularly set with spines, 
a. Head noticeably wider than long; general color white to light yellow or orange. 
b. Last two segments of antennse rather long and slender, and together about 

two-thirds as long as segment 6; wings shaded brown, with 
transparent whitish areas near base and at tip; ring- vein 
and longitudinal veins not conspicuous. 

Euthrips orcAiA't Moulton. 
y. Last two segements of antennse not noticeably elongate and slender and 

together about one-half as long as segment 6. 
c. Ring-vein and at least part of fore-vein conspicuous. 

d. Body color translucent white to yellowish white; spines on costa 
of fore- wings unusually long; ring vein and both longitudi- 
nal veins conspicuous; s^ments 3 and 4 oi antennae pedi- 
cellate; wings shaded dilute yellow. 

EtUkrips costalis new species. 

df. Body color orange-yellow; spines on costa of fore- wings not 

imusually long; s^ements 3 and 4 of antennse not pedicellate. 

e. Wings shaded brown, fore-part of longitudinal vein alone 

conspicuous EiUhrips Umgipennis Bagnall. 

e<. Wings not shaded brown; both longitudinal veins present, 
with three or four scattered spines on each, one of which 
stands at the abrupt ending of each vein. 

EtUhrips citri Moulton. 

tf» Ring vein and longitudinal veins not conspicuous; group of six 

spines on basal part of wing where anterior vein should be 

and nine on outer half where posterior vein should be; color 

of body and wings clear white, outer half of antennse dark 

brown EtUhrips albus Moulton. 

a^« Head about as long as wide or a little wider (except EtUhrips longirosbrum^ 

which is noticeably wider than long); general color brown, 
thorax sometimes orange-brown and yellow-brown. 
6. Eyee pilose; no poetocular spines; two long, prominent spines between 

posterior ocelli; segments 3 and 4 of antennse not pedicel- 
late; fore-wings with transparent area near base; hind longi- 
tudinal vein of fore-wings with about sixteen spines. 

EtUhrips pyri DanieL 
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!/, Eyes not piloee; postociilar spines present; a prominent epine in front 

of each posterior ocellus, segments 3 and 4 of antennae not 
pedicellate; fore-wings without transparent area near base*; 
hind longitudinal vein of fore-wings with about thirteen 

spines Euthrips ehrhomix Moulton. 

y^. Eyes not pilose; postocular spines absent; no prominent spines in front 

of or between posterior ocelli; segments 3 and 4 of antennse 
pedicellate; fore-wings without transparent area near base; 
hind longitudinal vein of fore-wings with about ten spines; 
mouth-cone very long... Euthrips longirostrum new species. 
2. With spines on fore-angle of prothorax; longitudinal veins on fore-wings set regu- 
larly with spines. 
a. Fore tibise armed at end with tooth. Females dark brown, wings brown 

with whitened area near base; antennse concolorous with 
head except segment 3, which is light yellow. 

Euthrips vlicis caltfomicus Moulton. 
of. Fore tibiae not armed with tooth. 

h, Postocular spines wanting; row of spines along anterior margin of pro- 
thorax either wanting or at least not conspicuous except 
often the third from the outer maigin. 
c. Antennae uniformly brown to dark brown, concolorous with body; 
wings light yellow-brown, veins prominent; spines brown, 
twenty-three on fore vein, sixteen on hind vein, short and 
moderately stout; white longitudinal area near base of wing. 

EtUhrips minutus Moulton. 
c^. Antennae with segment 3 yellowish; segments 3 and 4 light gray- 
brown, yellowish at base; wings gray-brown, veins not 
prominent, spines on wings normally long and stout, four- 
teen on fore vein, ten on hind vein (wings may be reduced 

to pads) Euthrips fuscus Hinds. 

y . Postocular spines conspicuous. 

(1 .) General color uniformly brown to dark brown, no shading of orange. 

Antennae with segments 3, 4, and 5 light brown to yellow 

and shaded. 

a. Uniformly dark brown, fore-wings shaded dark brown, with a 

laige whitened area extending across wing near base; spines 

on wings all dark brown Euthrips insularis Franklin. 

c/. Color yellowish brown, fore-wings imiformly shaded with gray. 

EtUhrips nervosus Uzel. 
(2.) General color whitish to yellow or yellowish to brown, no shading 
of orange. 
a. S^:ment 2 of antennae with a double spine-bearing tubercule; 
vertex of head depressed and anterior ocellus directed for- 
ward. 
b. Color uniformly yellow, siurface of body without reticulation. 

Euthrips cephalicus Crawford, 
y. Color imiformly brown; surface of body reticulated. 

Euthrips cephalicus var. reticulatus Crawford. 
of, S^:ment 2 of antennae without double spine-bearing tubercule; 
vertex of head not depressed; anterior ocellus directed up- 
ward; color yellowish shaded with dusky brown. 

EtUhrips Jieliantki Moulton. 
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(3.) (General color light yellow to yellowiah brown, thorax or other parts 
decidedly tinted with orange, 
a. Head pale lemon-yellow to light yellowish brown; thorax orange- 
yellow; abdomen browniah yellow to brown; segement 1 of 
antenne whitish to li^t brown; segment 2 dark brown. 

Buthrips oocidentalis Peigande. 

of. General color brownish yellow, not unifcnrm, thorax orange 

yellow, segment 1 of antenna pale yellow, 2 light brown, 

base sometimes yellowish Euthrips trittci Fitch. 

af^. General color brown to dark brown, thorax orange-brown. 

Euthrips trUici var. caltfomieua Moulton. 

DESCRIPTION OF NEW FORMS AND SPECIES. 

Euthrips ehrhornii Moulton, male. 

Measurements: Head, length 0.15 mm., width 0.2 mm.; protho- 
rax, length 0.166 nmi., width 0.183 mm. ; mesothorax, width 0.2 mm. ; 
abdomen, width 0.25 mm.; total body length 1.4 mm. 

General color similar to female, light brown, head lighter than rest 
of body. 

Antennse light gray-brown; segments 1 and 3, base and apex of seg- 
ment 4, and apex of segment 5, brownish white. Legs very light 
brown, trochanters and underside of all the legs nearly white. Wings 
fully developed, nearly transparent white, lightly tinged with grayish- 
brown; veins weak; spines on wings not so prominent as in the 
female, arranged as those in female except that there are five on 
scale of wing and four scattering spines on distal part of fore vein. 

Described from one male taken April 9, 1910, from flowers of large, 
bushy perennial lupine at San Jose, Cal. (P. R. Jones). 

Female, forma hrachyptera: Similar to forma macroptera except 
larger and longer (1.9 mm. in length); general color darker brown, 
head not lighter; antennsB similar in color to rest of body, apex of 
segments 3, 4, and 5, white; head longer than wide, a row of spines 
on head across the front; wings short, extending to base of abdomen; 
trochanters similar in color to rest of body; abdomen large in pro- 
portion to rest of body, segment 10 split above. 

Described from two brachypterous females taken from wild 
flowers March 31, 1910, at San Jose, Cal. (P. R. Jones). 

This species is very close to Euthrips pyri Daniel, and is evidently 
quite variable. 
Euthrips longirostmm new species. (PL III, figs. 6-9.) 

Measurements: Head, length 0.10 mm., width 0.133 mm.; pro- 
thorax, length 0.15 mm., width 0.183 mm.; mesothorax, width 
0.25 mm.; abdomen, width 0.30 mm. Antennae: Segment 1, 24fi; 
2, 42/i; 3, 48/£; 4, 48/t; 5, 36/£; 6, 48/t; 7, llfi, 8, 15)t£; total length 
of antenn© 0.267 mm. Total body length 1.08-1.40 mm. 

Color of body, brown; head, thorax, legs, and antennae tinged with 
yellow. 



NEW CAUFOBNIA AND QEOBGIA THYSANOPTERA. 13 

Head about one and one-third times as wide as long, rounded in 
front, retracted considerably within the prothorax; cheeks slightly 
arched; back of head transversely striate, bearing five small spines 
in a row posterior to each eye; also one on each side and two in front 
of anterior ocellus. Eyes prominent, oval in outline, black, with 
light borders, finely faceted, not pilose. Ocelli subapproximate, 
light yellow, with reddish brown crescents. Movih-cone very long, 
pointed, reaching to middle of mesostemum, tipped with black; max- 
illary palpi large, long, 3-segmented, middle segment shortest; 
labial palpi 2-6egmented. AntennsR 8-segmented, nearly two and 
four-fifths times as long as head, uniform light-yellowish gray-brown, 
except segments 1 and 3, which are lighter, and apex and base of 
segment 3 broadly, base of segment 4, and segment 5, which are 
transparent white; segment 3 with a distinct handle, segments 2, 
4, and 5 constricted somewhat at the base; a forked sense-cone on 
dorsal side of segment 3, a similar one on ventral side of segment 4, 
a short, simple sense-cone on lateral side of segment 5, near apex; 
spines pale brown. 

Prothorax slightly wider than long, one and one-half times as long 
as head; a very small, weak spine at each anterior angle, two strong 
ones at each posterior angle, a row of short spines on the posterior 
margin, and a number on the dorsum. Mesoihorax largest, angles 
rounded. Legs long, lighter than body, dilute yellowish gray-brown, 
femora darker; in some specimens the legs are yellowish-white, hind 
femora darker. Spines at tip of fore and middle tibisB weak; several 
strong spines at apex of hind tibiae. Wings present, yellowish- 
white. Veins usually indistinct and tending to disintegrate in 
mounted specimens. Wings sometimes extending past tip of abdo- 
men, but usually shorter in proportion to abdomen. Spines arranged 
as follows: Costa with 21 spines, fore longitudinal vein with eleven 
spines, seven on basal half of wing, three in one group, four in the 
other, and four scattered spines on apical half, one of which is near 
apex; hind longitudinal vein with ten regularly placed spines begin- 
ning where basal group ends on fore longitudinal vein. 

Abdomen subovate, tapering quite suddenly from segment 7. A 
number of long, stout spines on last three segments. Last segment 
split above on dorsum. 

Described from foiur females taken from flowers of a perennial 
lupine, Los Gatos, Cal., May, 1910 (P. R. Jones). Male unknown. 
Euthrips costalis new species. (PI. IV, figs. 1-4.) 

Measvrementa: Head, length 0.10 mm., width 0.166 mm.; pro- 
thorax, length 0.1 1 mm., width 0.183 mm.; mesothorax, width 
0.283 mm.; abdomen, width 0.316 mm. Antennae: Segment 1, 27 /£; 
2, 36 fi; 3, 48 /£; 4, 45 /«; 5, 36 pt; 6, 51 pt; 7, 9 fi; 8, 12 fi; total length of 
antenn» 0.264 mm. Total body length 1.33 mm. 
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Color of body very dilute yellowish-white, segments 4 to 8 of 
antenn» grayish brown. 

Head angular in front, depressed to receive basal segments of 
antennsB; sides straight, about one and one-third times as wide as 
long; opines on head inconspicuous, except one on inner side of each 
posterior ocellus. Eyes large, black, not protruding, slightly pilose; 
facets large. OceUi approximate, yellow, with brownish-red crescents. 
Mouth^cone short, blimt, tipped with black; maxillary palpi 3-seg- 
mented; labial palpi 2-segmented. Antennx 8-segmented, slender, 
about two and three-fifths times as long as the head; segments 3 and 4 
distinctly constricted into a handle at the base. Color of segments 
1, 2, and 3 white, faintly tinged with yellow, outer half of segment 
3 darker; remaining segments grayish brown, except apices, which 
are transparent white. A forked sense-cone on dorsal side of seg- 
ment 3, a similar one on ventral side of segment 4, and two simple 
sense-cones on each side of segments 5 and 6, near apex. Spines 
pale and inconspicuous. 

Proihorax only a little wider than the head, constricted in the 
middle; two long, prominent spines on each posterior angle, no 
visible spines on posterior margin, but four or five short, slender, 
inconspicuous spines on lateral margins extending to anterior angles. 
Mesothorax largest, sides of pterothorax broadly and evenly rounded. 
Legs long and slender, concolotous with body, very light yellowish- 
white; spines on hind tibi» alone visible. Wings present; forewings 
broadest at basal third, pointed at ends, all veins conspicuous to end 
of wings. Spines arranged as follows: Costa with about eighteen 
very long, strong spinas, much longer than is usual in this genus; fore 
longitudinal vein with eight spines, six at base and two at apex; 
hind longitudinal vein with eight regularly placed spines, beginning 
where basal group on fore vein ends; anterior fringe very light; 
posterior fringe long; both fringes present only on apical half of wing. 
Wings concolorous with body, very light yellowish white. 

Abdomen long and slender; spines conspicuous only on last two 
segments; a comblike arrangement on posterior margin of segment 8. 

Described from one female specimen from flowers of California 
buckeye {Msculus califomica), June 6, 1910, San Jose, Cal. (P. R. 
Jones.) Male unknown. 

19. Qenus ANAPHOTHBIPS TJzel. 

Key to the SpsaEs. 

1. Antennse 9H9egmented; no spines on posterior angles of prothorax; cheeks straight; 

surface of abdomen not faintly cross-striated; crescents of ocelli bright 
orange-yellow; species apparently not saltatory. 

Anaphothrips obscuni8 MQll . (Synonym, A . striatus Osbom . ) 

2. Antennse 9-segmented; one stout epine on each posterior angle of prothorax; 

cheeks arched; crescents of ocelli light brown; species apparently not 
saltatory. 
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a. Head about aa long aa wide; wings not unumuJly long, shaded gray-brown, 
with small transparent area near base; segments 5, 6, 7, and 8 of abdomen 
without comblike arrangement of spines along posterior margin; color 
uniform yellow to gray-brown; segment 3 of antennae not pedicellate. 

AnapJu>thnps zex MoultoD. 

of. Head noticeably wider than long; wings not unusually long, transparent; 
segments 5, 6, 7, and 8 of abdomen with conspicuous comblike arrange- 
ment of spines; color of head and prothorax yellowish or orange-yellow, 
abdomen brown; segment 3 of antennae pedicellate. 

Anaphotkrips tricolor Moulton. 

€f'. Head noticeably wider than long; wings very long, light brown, with clear 
area near base; abdominal segments without comblike arrangement of 
spines on posterior margin of abdominal segments; color brownish yellow 
to yellowish white; segment 3 of antennae pedicellate. 

Anaphotkrips Umgipennis Crawford. 
8. Antennae with 8 segments; one stout efpine on each posterior angle of prothorax; 
head noticeably wider than long; species saltatory. 

a. Color uniform yellow; first longitudinal vein with ten or eleven spines, hind 
longitudinal vein with three efpines; ocelli subapproximate, with reddish- 
orange crescents; ovipositor extending past tip of abdomen; segment 
3 of antennae pedicellate (Scirtothrips) Anaphotkrips rutkveni ^\i\x\\, 

of. Color translucent white, tinged yellowish brown; first longitudinal vein with 
nine spines, second longitudinal vein with two; ocelli approximate, 
crescents light brown; ovipositor not extending past tip of abdomen; 
segment 3 of antennae not pedicellate..^napAo2^paaZ6u« new species. 

The genus Scirtothrips was erected by ShuU * for the species 
nUhveni on the characters '^Head is shorter than broad and shorter than 
prothorax, one spine of moderate length is home hy each posterior angle 
of the prothorax. Species of this genus have the power of springing, ^^ 

Smce then Anaphothrips zex. A, tricolor, and A. longipennis 
have been described and now A. albus, all of which have long spines 
on the posterior angles of the prothorax. In A. tricolor, A. longi- 
pennis, and A. aUms the head is also noticeably wider than long, 
while A, aJims possesses the power of springing; the latter also does 
not have an obUque division of segment 6 of the antennae. I am 
positive that the last four species belong to the genus Anaphothrips, 
and if such is the case the genus Scirtothrips can not hold upon the 
characters for which it was erected. 

DESCRIPTION OF NEW FORMS AND SPECIES. 

Anaphothrips zesB Moulton. 

Female, Forma brachyptera: Length 1.53 mm. Similar to Forma 
macroptera except that it is longer and the abdomen, which is larger 
in proportion to the rest of the body, is much wider than the ptero- 
thorax. 

Described from two specimens taken on weeds. May 21, 1910, at 
VisaUa, CaL (P. R. Jones). 

This form of Anaphothrips zex resembles Aptinothrips rufas 
(Gmelin) superficially. 

1 Ent. News, vol 20, no. 5, p. 222, 1900. 



I. — 



16 MI80ELIANE0US PAPEBS. 

Male: Length 1.16 mm. Similar to female, but more slender in 
form; antenna one and one-half times as long as the head, more 
slender than in the female. Spines on wings as follows: Fore vein 
with a group of four regularly placed spines near the base, a second 
group of seven regularly placed spines, a group of two slightly distad 
of the middle, and two widely separated spines oil the outer half; 
hind vein with ten more or less regularly placed spines. 

GenitaUa and orange-colored testes very prominent. 

One specimen, taken May 21, 1910, on weeds at VisaUa, Cal. 
(P. R. Jones). 

Anaphothrips albns new species. (PL IV, figs. 5-8.) 

Measurements: Head, length 0.10 nun., width 0.133 mm.; pro- 
thorax, length 0.10 mm., width 0.15 mm.; mesothorax, width 
0.183 mm.; abdomen, width 0.233 mm. Antennae: Segment 1, 18/^; 
2, 33/£; 3, 45/£; 4, 42/£; 5, 36/£; 6, 42/£; 7, 9/i; 8, 12/i; total length of an- 
tennae 0.247 mm. Total letigth of body 1 mm. 

Color of body translucent white, tinged very Ughtly with yellowish 
brown, varying sometimes; head and thorax slightly darker. Head 
considerably broader than long, rectangular, without visible spines, 
slightly angular in front; cheeks arched. Eyes black, prominent, 
protruding, with coarse facets. Ocelli present, approximate, nearly 
contiguous; crescents light brown. Movihrcone long, broad at base, 
pointed at tip, which is black, extending to base of prostemuni. 
Maxillary palpi large, 3-segmented; labial palpi 2-segmented, basal 
segment long. Antennse long, about two and one-half times as long 
as head, slender, 8-segmented, no oblique line dividing sixth segment; 
color of segments 1 and 2 very Ught transparent yellowish white, 
segment 3 lighter, apex of segment 4, apical half of segment 5, and 
remaining segments entirely shaded Ughtly with gray; a forked 
sense-cone in ventral side of segment 5, and a simple sense-cone on 
apex of segments 3, 4, 6, and 7, on lateral side. 

Protharax as long as head and only slightly wider; one long, slender, 
transparent, nearly inconspicuous spine on each posterior angle, no 
other spines visible. Mesothorax largest, sides rounded. Metaihorax 
with sides almost parallel but constricted abruptly behind. Legs con- 
colorous with body but slightly lighter, hind tibiae alone armed with 
spines. Wings present, uniformly transparent white, barely dis- 
cernible. Costa with twenty-six spines; fore longitudinal vein with 
six spines on basal half in groups of three, then three scattered ones ; 
apical half of wing with three widely scattered spines; hind longitu- 
dinal vein with only two widely separated spines on apical half of 
wing. Anterior fringe very weidc, both anterior and posterior fringes 
not beginning until about the middle of the wing. 

Abdomen subovate, lighter translucent white than rest of body, 
without pronounced spines except on terminal segments, all spines 
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EUTHRIPS AND ANAPHOTHRIPS. 

Fig. l.—EiMrljn oMatir: Keail ami prolliomji of femnlc, Ffg, 1.—Kulbi-iiii e'«i>.ilif: Rto 
aniennft or fcmnle. ¥\g. S.—K«lhrlpi f.wlud-.- Rlghi [orewfiig of tumale. Fie. i.~EulHH 
ctuUtlit: Knd o( abdomen of fi'male. Fig. n.—Amtiilnillinpt albw; U«ai3 aii<l prothnnii 
female. Fig. e.~AnapliolhriiK albi.': Btght anli'iiiia iif Ii'inale. Kig. 1 .—AimphMrip- aOii. 
Bight forewlng uf female. Fig. A.—AaaplioOiripr aUiiu: £ud of abdomeii uf fenial 
Eulaiged. (Onginal.) 
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transparent. One specimen is more deeply tinged with yellowish 
brown. 

Male: Lengtji 0.833 mm. Smaller and more slender than female 
but similar in color; orange-colored testes prominent. 

Described from two female and one male taken from monkey 
flower {Mimvhis sp.) June 6, 1910, San Jose, Cal. (P. R. Jones). 

living specimens are very white and fly readily; they also have 
the power of springing. 

24. Qenus ANTHOTHBIPS TJzel. 
Eet to the Spbcibs. 

1. Postocular epines wanting; antennae almost unifonnly brown except segment 2 and 

base of segment 4, which are light brown,, Anthothrips niger Osbom. 

2. Postocular spines well developed. 

a. Postocular spines and most of the spines on postero-lateral maigin of abdominal 

segments knobbed Anthothrips Jlavipes new species. 

a^. Postocular spines and spines on postero-lateral margin of abdominal segments 
not knobbed. 
b. Antennse uniformly brownish black ; apex of femora with a small, anteriorly- 
directed, triangular tooth within. ArUhothrip8 nigncornis new species. 
v. Segments 3 and 6 of antennse, eyes, fore tibi», all tarsi, and other lighter 
parts of body shaded with orange yellow; femora without tooth 

at apex Anthothrips verbasci Osbom. 

y^. Intermediate s^^ments of antennae and other light parts of body light 
brown; femora without tooth at a.pex. Anthothrips variabUia Crawford. 

DBSCEIFnON OF NEW SPECIES. 

Anthothrips nigricomis new species. (PL V, figs. 1-4.) 

Measurements: Head, length 0.30 nun., width 0.283 mm.; pro- 
thorax, length 0.233 mm., width 0.416 mm.; mesothorax, width 0.483 
nun.; abdomen, width 0.536 mm.; length of tube 0.15 mm.; total 
length of body 2.383 mm. Antennae: Segment 1, 30/i; 2, 48;£; 3, 51/^; 
4, 63/i; 5,60;£; 6,51/£; 7,48/£; 8, 30/£; total length of antennae, 0.381 mm. 

Oeneral color very dark brown to black with purplish pigmentation. 

Head about as long as wide; cheeks nearly straight and parallel; 
sides of head set with a few minute spines; postocular spines promi- 
nent, blunt, but not knobbed. Eyes rounded, not protruding, finely 
and closely faceted. OceUi widely separated, situated far forward, 
anterior one on extreme vertex; two small spines in front and one 
behind each posterior ocellus. Mouthrcone slightly longer than its 
breadth at the base, blimtly pointed. Antenifise approximate, about 
one and one-third times as long as the head, uniformly dark brown, 
s^ments 1 and 2 sometimes darker; spines pale and weak; three short 
sense-cones on segment 3 and two short ones on segment 4. 

Proihorax slightly more than three-fourths as long as the head; 
one long, blunt spine on each posterior angle and one on posterior 
maigin just inside of the former pair; one short spine near the anterior 
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angles and one on each side near lateral margin nearly equidistant 
between the spines on the anterior and posterior angles. Sides of 
pterothorax nearly straight, gradually tapering posteriorly, fore angles 
oblique. Legs long and moderately stout, concolorous with the body, 
except apex of fore tibisB and fore tarsi, which are light brown. Fore 
femora greatly enlarged; all femora with a small, stout, anteriorly 
directed, triangular tooth at the tip within; all femora with a long 
spine near the base underneath. Fore coxae with a short spine. Fore 
tibi» with a long spine near the tip underneath. Fore tarsi with a 
small tooth near the middle within and a stout terminal claw. All 
legs set with numerous short spines. Wings extending to distal 
margin of sixth abdominal segment, narrowed in the middle, brownish 
at the base; three spines on anterior margin near the base. 

Abdomen gradually tapering from the base; concolorous with the 
rest of the body, purple pigmentation conspicuous in unmascerated 
specimens; tube one-half as long as head; a few small spines on dorsum 
and about six weak, long spines at the tip slightly more than one-half 
length of the tube; a pair of long, slender, pointed spines on the 
latero-dorsal margin of each abdominal s^ment. Males sioiilar to 
females, except smaller, and fore femora more greatly enlarged. 

Described from numerous specimens of both sexes taken in July, 
August, and September, 1910, on a plant determined by Dr. E. L. 
Greene, of the Bureau of Plant Industry, as Eriogonum nudum, at 
Alum Rock Creek Canyon, San Jose, Cal. (P. R. Jones). 
Anthothrips flavipes new species. (PL V, figs. 6-7.) 

Measurements: Head, length 0.25 nmi., width 0.233 mm.; pro- 
thorax, length 0.233 mm., width 0.366 nun.; mesothorax, width 0.40 
mm.; abdomen, length 1.41 nmi., width 0.444 mm.; length of tube 
0.15 mm.; total length of body 2.216 nmi. Antennae: Segment 1, 
24;£; 2, 48/i; 3, 57/£; 4, QOfi; 5, 48/£; 6, 45/£; 7, 61/£; 8, SO/x; total length 
of antennse, 0.36 mm. 

Oeneral color dark reddish brown. 

Head slightly longer than wide, broadest at the base; sides nearly 
straight, roughened, set with minute spines; postocular spines 
prominent, knobbed; hind margin of the head not covered with the 
front margin of the prothorax. Eyes finely faceted, rounded, not 
protruding, not pilose. OceM large, well separated, posterior ones 
the largest, anterior one not situated on the extreme vertex; posterior 
oceUi contiguous with the light margins of the eyes; two small spines 
just behind each posterior ocellus and two about twice as far 
in advance of each posterior ocellus. Mouihrcone about as long as 
its width at the base, pointed. Antenna approximate, about one 
and one-half times as long as the head, separated at the base by a 
prolonged vertex; color uniform dark brown except segment 3, 
which is light brown and yellow at the base; segments 2 and 4 slightly 
tinged with Ught brown; segment 1 short, cylindrical; segment 2 
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um-shaped, with a long base; segment 3 clavate; segment 4 nearly 
fusiform; segments 5 and 6 more slender and less fusiform; segment 
7 narrow, cylindrical; segment 8 sharply conical. Spines pale and 
weak; sense-cones short. 

Proihorax nearly as long as the head; a stout, knobbed spine on 
each coxa, one on each fore angle, one in each posterior angle, and a 
pointed spine just inside of the knobbed ones on posterior angles. 
Fore coxse large, forming apparently prominent angles. Pteroihorax 
nearly as wide as the abdomen; sides nearly straight, narrowed 
abruptly in front, gradually behind. Le^s stout, unicoloroiis with 
the body, fore femora greatly enlarged; fore tibiae, distal portion of 
intermediate and posterior tibia?, and all the tarsi lemon-yellow; a 
dark spot on all the tarsi near the apex within; fore tarsi armed with 
a large stout tooth near the tip within. Wings present, narrowed at the 
middle, fringes long, single, except hind margin of the fore wing 
where it is double for 10 to 12 hairs. 

Abdomen broadly joined to the metathorax and but slightly wider, 
less than twice as wide as the head and much more than twice as 
long as wide; first seven segments equally broad; rest gradually 
tapering; tube about three-fifths as long as the head. Spines incon- 
spicuous on first five segments, several Ught colored, long, knobbed, 
and several pointed spines on postero-lateral margin of segments 
6, 7, 8, and 9, more numerous on the latter; tube with a whorl of 
terminal spines about twice a^ lon^ a« the tube, which is only slightly 
wider at the base than at the apex. 

Described from one female specimen collected from an " emergence 
cage" used for the pear thrips (EuiJirips pyri Daniel) at San Jose, 
Cal., 1910 (P. R. Jones). 

Near Anthothrips aculeaius Fab., but differing in the itaUcized 
characters. 

34. Qenus CBYPTOTHRIPS TJzel. 
Key to the Species. 

a. Color dark yellowish brown, with no conspicuous purplish pigmentation; head 
slightly more than twice as long as wide; antennae concolorous with head, 
except segment 2, which is yellowish brown, segment 3 brownish yellow, 
segment 4 light brown; postocular spines prominent, knobbed; ocelli not 
situated far forward Cryptothrips salicis new species. 

a^. Color brown to blackish brown, with conspicuous purplish pigmentation; seg- 
ments 1 and 2 of antennse concolorous with head, segment 3 and base of 
4 yellow, others shading brown toward tip; postocular spines not long 
and prominent, blunt, not knobbed Cryptothrips calif omicus Daniel. 

a ^. Color uniformly coal-black, except tarsi, which are blackish brown. 

h. Antennae uniformly black; body length about 2.22 mm.; two pairs of promi- 
nent postocular spines Cryptothrips carbonarius Hood. 

b ' , General color of antennae black, segment 2 paler at apex, segment 3 with two 
transverse, brownish-yellow bands, one band at the base and the other 
in the middle; body length about 2.7 mm. ; without prominent postocular 
spines CVyptotAnptf r^cton^uZom Hood. 
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DESOBIFTION OF NEW SPEOECS. 



Cryptothrips saliois new species. (PL VI, figs. 1-3.) 

Measurements: Head, length 0.25 mm., width 0.11 mm.; pro- 
thorax, length 0.23 mm., width 0.35 mm. (including cox») ) meso- 
thorax, width 0.33 mm.; abdomen, width 0.41 mm.; total body, 
length 1.7 mm. ; length of tube 0.1 16 mm. Antennae : Segment 1, 30/£; 
2, 45/«; 3, 59/£; 4, 63/£; 5, 54/£; 6, 45/c; 7, 48/c; 8, 27/£; total length of 
antenn», 0.37 mm. 

Oeneral color dark yellowish brown. 

Head cyUndrical, about twice as long as wide, somewhat prominent 
between the basal segments of the antennae; sides nearly straight, 
roughened, not pilose, slightly converging posteriorly; head without 
conspicuous spines except a single prominent knobbed spine pos- 
terior to each eye; three small spines in front of and one bdbind each 
posterior ocellus. A set of three dark spots just posterior to the ocelli 
and arranged similarly. 

Eyes large, prominent, not protruding, not pilose; facets small, 
outer ones brownish yellow, remainder of eyes brownish black. 
Ocelli situated far forward; posterior ones contiguous to the inner 
margins of the eyes, a little proximal to the middle; anterior one not 
situated on extreme vertex but just distad of a line drawn through 
the extreme base of the first segments of the antennae. Mouth- 
cone broad at the base, broadly rounded at the apex, short, extending 
only to about one-third the length of the prostemum; maxillary 
palpi quite long and slender. Arvtennx 8-segmented, separated at 
the base by a slightly prominent vertex, unicolorous with head, 
except segment 2, which is yellowish brown, segment 3, which is 
brovmish yeUow, and segment 4, which is light hrown; segment S not 
noticeaily weak. 

Prothorax large, about one-twelfth shorter than the head; sides 
straight, extending outward posteriorly; a short, knobbed spine on 
each anterior angle of prothorax and one long spine on posterior angle 
of prothorax; also one long spine at the middle of each coxa and one 
long spine on upper side of each coxa. Pterothorax considerably 
narrower than abdomen; sides almost straight, narrowed abruptly 
in front, gradually behind. Legs dark brown, thickly set with nimier- 
ous short spines; tibi» yellowish brown, short and stout; front 
femxnu noticeoMy thickened; fore coxae greatly enlarged. Wings fvUy 
developed, extending to seventh abdominal segment, slightly nar- 
rowed in the middle; both pairs dear and with single fringe except 
four or five hairs near tip on fore wings, which are double-fringed. 

Abdomen long and robust, nearly two and one-half times as long 
as wide; sides nearly straight to segment 7, which is gradually nar- 
rowed; segments 8 and 9 abruptly narrowed; segment 10 (the tube) 
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small and alend^, only a little narrower at the apex than at the 
base. A few nearly inconspicuous spines on posterior lateral margin 
of each segment, knobbed on first eight segments, with small pointed 
ones on segments 7 and 8; a whorl of six prominent spines on apex 
of tube. 

Described from one female specimen reared from willow galls, 
San Jose, Cal., September 15, 1910 (J. R. Horton). 

Near OrypMhrips anguaiua Uzel, but differing in the italicized 
characters. 

87* Oenus PHLOIOTHBIPS Holiday. 

Key to the Species. 

1. Postocular spinee long and conspicuous. 

a. Segment 3 of antennse longer than segments 1 and 2 together. 

b. Body color dark reddish brown ; head nearly one and one-third times as long 
as wide; antennae one and one-third times as long as the head. Segment 
3 more than one and one-half times as long as segments 1 and 2 together; 
nude unknown PhUeothripa jennei new species. 

y. Body color dark reddish brown; head slightly more than one and one-third 
times as long as wide; antennse nearly one and one-half times as long as 
the head. Segment 3 about one and one-ninth times as long as segments 
1 and 2 together; males with teeth at apex of fore femora. 

Phlceothrips armiger new species. 
of. Segment 3 of antemue shorter than segments 1 and 2 together. 

&. General color dark brown, tibi® and tarsi bright yellow; cheeks nearly 
straight; antennse one and three-fourths times as long as head; males 
with teeth at apex of fore femora Phlceothrips uzeli Hinds. 

}/. General color brown, fore tibi» and alltaisi light brown; cheeks strongly 
arched; antenna one and one-half times as long as head; males with teeth 

at apex of fore femora PhUBOthrips raptor Crawford. 

y^. General color yellowish brown, with considerable irregular red hypodermal 
pigmentation, legs grayish brown; cheeks slightly arched ; antennse twice 
as long as the head; male unknown PhUsothrips pergandd Hinds. 

2. Postocular spines wanting; general color dark mahogany brown, with many small 

white pigmental markings along head, thorax, abdomen, and legs. 

PhUxothrips maadatus Hood. 

DESCRIPTION OP NEW SPECIES. 

PUoBothrips jennei new species. (PL VI, figs. 4-6.) 

Measurements: Head, length 0.31 mm., width 0.25 mm.; pro- 
thorax, length 0.18 mm., width 0.36 mm.; mesothorax, width 0.402 
mm.; abdomen, width 0.43 mm.; length of tube, 0.2 mm. Antennae: 
Segment 1, 22/x; 2, 31/x; 3, 80/x; 4, SO/jl; 6, 67/x; 6, 54//; 7, 52/i; 8, 33//; 
total length of antennse, 0.43 mm. Total length of body, 2.85 mm. 

Ooior dark reddish brown, first seven segments of the abdomen 
lighter. 

Head nearly one and one-third times as long as wide, rounded in 
front, widest at back of eyes, converging behind; frons protruding 
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quite prominently between the bases of the antennee; cheeks arched, 
roughened, set with four spines on each side arising from quite 
prominent warts, the posterior pair the stoutest. Eyes medium in 
size, not prominent, with small facets; one pair of long, prominent, 
knobbed postocular spines. Ocelli large, distinct, subapproximate, 
the anterior one directed far forward; all ocelli reddish yellow, with 
dark red crescents. Mouthrcone long, sharply pointed, reaching to 
the base of the prostemum. Antennx about one and one-half times 
as long as head; segment 3 about one and one-half times as long 
as segments 1 and 2 together; segments 3, 4, and 5 subequal in length, 
the remaining segments appearing smaller. Segments 1 and 2 dark 
reddish brown; segment 3 brownish white, darker at apex; segments 
4, 5, and 6 darker, but lighter than segments 1 and 2, and lighter at the 
extremities than in the middle; segments 7 and 8 nearly as dark 
reddish brown as segments 1 and 2; spkies long and conspicuous; 
sense-cones on segments 3, 4, and 5 stout and long. 

Prothorax about twice as long as wide and a little more than one- 
half as long as the head, with long, dark colored, knobbed spines on 
the posterior and anterior angles, one pair midlatterally; also a pair 
on the fore coxsb. Mesothorax largest, wider than prothorax; 
metcUhorax tapering gradually to abdomen, which is abruptly wider. 
Wings slender, extending to middle of fifth abdominal segment, 
lightly infuscated with brown, with three long, knobbed spines on the 
anterior margin near the base of the fore pair of wings; both wings 
with a stripe in the center extending past the middle of the wings, 
the stripes brown in the posterior pair, transparent white in the 
anterior pair. Legs long and stout; fore femora greatly enlarged, 
with one long spine on the underside near the base; fore tarsi with 
a large tooth near the middle. Legs nearly uniform, dark reddish 
brown, except tarsi, which are light brownish white. 

Abdomen large and slender, wider than pterothorax, almost equally 
wide but tapering slightly to the distal margin of the seventh segment; 
remaining segments tapering more abruptly; first seven segments 
lighter than rest of body; spines on segments one to eight knobbed, 
except one pointed spine on the postero-lateral margin of each seg- 
ment. Tube slightly more than two-thirds as long as the head, 
with six long spines on the tip as long as the tube itself, and several 
short ones; several very small spines on the dorsal surface.' Ninth 
abdominal segment with several long, pointed spines on the latero- 
dorsal posterior margin and one pair of knobbed spines. 

Near Phloeothrips minor Uzel in the shape of the antennae. 

One female, collected May 9, 1910, on peach foliage at Barnesville, 
Ga. (E. L. Jenne.) 

Named for Mr. E. L. Jenne, of the Bureau of Entomology, who 
collected it. 
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PUoeotlirips armiger new species. (PL VII, figs. 1-4.) 

Measurements: Head, length 0.30 mm., width 0.23 mm.; prothorax, 
length 0.25 mm., width 0.41 mm.; mesothorax, width 0.41 mm.; 
abdomen, width 0.41 mm.; length of tube 0.15 mm. Antennae: 
S^ment 1, 18 pt; 2, 45 /i; 3, 72 /x; 4, 72 /i; 5, 60 /i; 6, 47 /z; 7, 45 pt; 
8, 29 /£; total length of antennae 0.39 mm. Total length of body 
2.46 mm. 

General color dark reddish brown, not so deep a reddish cast as in 
the former species. 

Head slightly more than one and one^third times as long as wide; 
sides nearly straight; five warts on each side from each of which there 
arises a small spine, the posterior one the largest and stoutest; frons 
projecting considerably between the basal segments of the antennae. 
Eyes medium in size, not prominent, with small facets; one pair of 
long, prominent, knobbed postocular spines. OceUi large, distinct, 
subapproximate, reddish yellow, with dark-red crescents, the anterior 
one directed far forward. Mouth-cone long, sharply pointed, reaching 
to the base of the prostemum. Antenns^ slightly more than one and 
one-half times as long as head; segment 3 about one and one-seventh 
times as long as segments 1 and 2 together; segments 1 and 2 dark 
reddish brown, remaining segments uniformly light brown, lighter at 
the bases and apices, segment 3 lighter than any of the segments; 
spines long, prominent, numerous; sense-cones not numerous except 
on segment 2, where the sense area is large and conspicuous and the 
sense-cones short and thick; several long sense-cones on segments 3, 
4, and 5. 

Prothorax about one and two-thirds times as wide as long and about 
five-sixths as long as the head, with long, dark-colored, knobbed spines 
on the posterior and anterior angles and one pair midlaterally; also 
one pair on the posterior margin just inside the pair on the posterior 
angles. Fore coxae with a long knobbed spine on each coxa and also 
armed with four shorty very stout, 'pointed spines. Mesothorax as wide as 
the prothorax at its anterior angles, abruptly tapering behind them. 
Wings long and slender, transparent, extending to distal margin of the 
fifth abdominal segment; three long knobbed hairs on the anterior 
mai^ of the fore-wmgs near the base; a veiy light brown stripe in 
the center of the posterior pair of wings extending slightly past the 
middle. Legs long and stout, densely spinose; fore femora greatly 
enlarged, one-half as wide as long. Fore legs evidently raptorial; 
fore femora with two sharp, toothUke projections at the tip, within, 
and a groove between them, evidently a sheath for the tibiae; fore 
tibiae with a small, anteriorly-directed tooth near the base within; 
fore tarsi with an immense tooth on the inner side; fore femora and 
fore tibiae each with a long spine underneath, all other spines very 
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small. Femora and middle and posterior tibiae concolorous with 
body; fore tibiae and all tarsi light brownish yellow. 

Abdomen long and slender, tapering gradually from the first segment. 
First eight segments with knobbed spines; one pair of knobbed spines 
on the ninth abdominal segment; segments 6, 7, and 8 with several 
pointed spines in addition to the knobbed spines ; segment 9 with several 
long, pointed, curved spines on the posterior margin. Tube one-half 
as long as the head, with several small spines on the dorsal smrface; 
6 long spines, longer than the tube, on the dorsal and latero-dorsal 
margin; 1 short spine between the two long medio-dorsal spines; no 
scale at the base of the tube. 

One male taken from gall on laurel leaves, Alum Rock Creek Canyon^ 
San Jose, Cal., July 10, 1910 (P. R. Jones). 

O 
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AN INTERNAL PARASITE OF THYSANOPTERA. 

By H. M. Russell, 
Entomological Assistant, 

IMTBODUCnON. 

Although many of the injurious forms of thrips have been the 
subject of exhaustive research, not only in the United States but 
throughout the entire world, no internal parasites of importance 
had been reared until 1911. In July the writer reared a parasite 
from the prepupa of Hdiothrips fasdatus Pergande, which Mr. J. C. 
Crawford has described under the name Thripoctenus russeUi. At 
the present time the already-published Uterature on thrips para- 
sites is not so abundant as to preclude a brief review in this paper. 
In 1860 Mrs. Charlotte Taylor * described a parasite of thrips on wheat 
under the name Pezomachus thripites. . This insect was figured and 
described as a small wingless creature, a little larger than its host. 
The thorax consisted of 2 nodes, while the antennae were made up of 
40 joints and the palpi of 6. These parasites were observed emerging 
from thrips larvee in some numbers. They copulated in a short time, 
after which the female deposited her eggs in the larvae of the thrips. 

Unfortimately this description is so meager that this insect could 
hardly be recognized unless actually reared from its host again. It 
represents, therefore, one of our lost species. 

In June, 1911, G. del Guercio published a short note on a chalcidid 
parasite of Phlceolhrips olese (Costa) Targioni. ' He gave a short 
description of the appearance of a parasitized thrips and an excel- 
lent figure of the same. According to Del Guercio, the parasitic 
larva seen within the host is of an oval shape, reddish in color, and 
resembles a dipterous larva. The adult was mentioned only as ^^an 
elegant chalcidid," which he stated he would describe, as soon as he 
had enough specimens. Nothing was written concerning the biology, 
habits, or relative abundance of this insect. 

Del Guercio, in September, 1911, published a further account of 
this parasite of the olive thrips, to which ho gave the name TetraMi- 

American Agriculturist, vol. 19, p. 300, 1860. « Uodla, vol. 8, pp. 65-&S, 1911. 
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chu8 gentUii,^ In this paper he described the adult, of which he 
stated he had both sexes. According to his observations, these 
copulate frequently, after which the female seeks out the young 
larvffi of the host and oviposits in them. The larger larva, prepupa, 
pupa, and adult stages are passed by in all cases. This insect, he 
states, passes the winter as larva in its dead host and completes its 
transformation in the spring. It has been very abundant in Ldguria. 
Del Guercio suggested that by cutting off limbs of the oUve infested 
with parasitized material and shipping the same, this species could be 
diflfused in new localities. It appears from his description of the 
adult and its habits that he has a larger species than the one referred 
to in the present paper and with quite different life history and 
habits. 

Dr. L. O. Howard,* December 7, 1911, gave a short not^ on the 
discovery of the parasite treated in this paper, which is mentioned 
here as it was the first published note on this insect. 

Mr. J. C. Crawford, of the United States National Museum, in 
December, 1911, described Thripoctenus russeUi as a new genus and 
new species.' At the same time, the writer gave a brief simMnary 
of the life history and habits of this insect.* 

The present paper, in the light of the information so far obtained 
on this parasite, aims to present the life history, habits, and economy 
of Thripoctenus russeUi. The writer has been ably assisted in the 
work by Mr. John E. Graf and every point of importance discovered 
in the Ufe history of this insect has been separately verified by either 
Mr. Graf or the writer. The writer also wishes to express his appre- 
ciation to Dr. L. O. Howard, Dr. F. H. Chittenden, and Mr. J. C. 
Crawford for their assistance in producing this paper. 

HISTOBY OF THE DISCOVERY. 

The writer, while engaged in the study of truck-crop and sugar- 
beet insects, at Compton, Cal., began, in May, 1910, an investigation 
of the Ufe history, habits, and means of control of the bean thrips 
(Heliothrips fasdaiiLS Pergande). From that time until the following 
fall, frequent collections of the young of this insect were made for 
study and rearing purposes. On November 10, 1910, the last collec- 
tion of larvae of this thrips found that year was made in the yard 
of the laboratory, for the purpose of determining in what stage this 
insect passed the winter. These fall-collected larvae were placed in 
vials and kept under daily observation and on December 10 four 
specimens of the prepupal stage of Heliothrips fasciatus gave unmis- 

» Attl Dei GeorRofili Di Fironze, 5 ser., vol. 8, pp. 222-227, 1911. 

« Report of the Entomologist for 1911, U. S. Dopartment of Agriculture. 

» Proc. Ent. Soc. Wash., vol. 13, p. 233, December 29, 1911. 

« Ibid., pp. 235-238. 
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takable signs of parasitism. Two of these died, but on December 13, 
from the other two, parasitic larv» had emerged and formed naked 
pupae. These parasitic pupae were sent to Dr. Howard in the hope 
that the adult could be reared and identified, but unfortunately 
both died and it was impossible to identify the species. At that 
time Dr. Howard wrote to the author and advised him of the scien- 
tific interest attached to this insect, and requested him to make 
careful collections of the host larvae in order to recover the parasite, 
if possible. 

This work was immediately taken up, but it was not until tlie 
following year, during February, 1911, that the larvae of Heliothrips 
fasciatus were again found in the field. From tliat time until July 1, 
1911, large numbers of the larvae of this thrips were collected and 
reared to adults, but in no case was there a sign of parasitism. How- 
ever, on July 3 one prepupa of Ileliothrips fasciatus gave unmistakable 
signs of parasitism, but it died before the parasite matured. 

While collecting thrips material at Hollywood, Cal., on June 29, 
1911, a very minute hymenopteron was observed on the underside 
of a bean leaf in company with larvae of this same tlirips ; and wliile 
it was being carefully examined through a small hand lens it appeared 
to oviposit once in a thrips larva. After tliis, as the insect was not 
again observed to come into contact with thrips larvae, it was cap- 
tured and put in 50 per cent alcohol. When tlie minute size of this 
insect was taken into consideration,. it was at once evident that the 
single case of apparent oviposition must be more or less doubtful, 
and that it was very essential that tlie insect be reared to support 
this observation. Tliis was actually accomplished on July 29, 1911, 
when an adult of this same specious was reared from a larva of Ilelio' 
thrips fasciaitLS, collected at Hollywood on June 29, 1911. From then 
until November this parasite has been collected and reared in large 
numbers. 

CLASSIFICATION AND OBIGINAL DESCBIPTION. 

Thripoctenus msseUi Crawford is a minute insect belonging to the 
hymenopterous family Chalcididae and to the subfamily Tetrasti- 
chinae. Mr. Crawford* has erected a new genus and species for tliis 
insect. He places the genus near Winnemanaj but separates it 
from the latter by the absence of two longitudinal grooves on the 
scutellum. 

The following technical description of the genus and species is 
taken from Mr. Crawford's paper: 

Belongs to the tribe Tetrastichini; antennse with two joints in the funicle, one very 
small ring joint, club three- join ted, the joints fused; parapsidal furrows indistinct, 

» Loc. cit. 
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incomplete; meeonotum without a median groove; scutellum without longitudinal 
grooves; propodeum without a median carina; spiracles round; submaiginal vein very 
short, marginal vein long, sdgmal short, the knob almost subsessile; postmaiginal vein 
developed though not showing distinctly, as it is, as are the other veins, colorleas; 
marginal fringes of anterior wings almost two-thirds as long as the greatest width of the 
wings. 

Female. — Length about 0.6 mm. Head and thorax black, the abdomen brown, 
with a large basal flavous spot; head thin anterio-posteriorly, collapsing after death; 
antennae testaceous, the pedicel longer than the two joints of the funicle combined; 
second joint of the funicle longer than the first; hairs on antennae long; head and 
thorax smooth, polished; legs including the coxse testaceous; wings hyaline, the veins 
colorless. 

Male unknown. 

J^IFE-HISTOBY SXJHMABY OF THE OBIGINAL HOST. 

{Heliothripsfcuciatus Pergande.) 

Hdioihrips fasciatus Pergande, the original host of this parasite, 
is found throughout the entire State of CaUfomia. In the vicinity 
of Compton, during the months of July and August, the following 
life-history notes were obtained. 

The eggs are laid in the leaves of the food plant and hatch in from 
13 to 19 days. The larv» inmiediately begin to feed on the leaves 
of the host plant, generally on the underside, but when crowded 
appear to thrive on the upper surface of leaves as well. This stage 
requires from 10 to 12 days, and as soon as the larvae are full grown, 
most of them leave the plant to pupate in rubbish or cracks. The 
prepupal and pupal stages together occupy from 7 to 12 days, making 
the total length of the life cycle from 30 to 44 days. The insect is 
thus exposed to the attack of the parasite during the larval stage 
only, or for from 10 to 12 days. 

METHODS OF COLLECTING FOB EVIDENCE OF PABASITISK. 

The small size of both the host and the parasite makes it imperative 
that special methods be adopted in the rearing of these insects. In 
making collections for evidence of parasitism the bean leaves badly 
infested by the host thrips were picked and brought into the labora- 
tory in tin boxes. The thrips larvae were then removed with camels- 
hair brushes and placed on freshly picked leaves of the food plant. 
These were then placed in vials (100 mm. in length by 28 nmi. in di- 
ameter), which had been lined at the bottom with filter paper. (See 
fig. 1, at left.) It was found that the filter paper absorbed the siu*plus 
moisture and the material transformed better than in cases where the 
filter paper was omitted. These vials were then tightly closed with 
cotton plugs, labeled, and put into an outdoor insectary. Each 
day the material was examined, and the larvae, when necessary, were 
removed to fresh leaves by means of the brushes. As soon as full 
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grown the thrips larvie either pushed in between tlie vial and edge of 
the cotton plug or in between the filter paper and the via), in order 
to pupate in protected places. 

Because of this habit it was very easy to determine parasitism and 
the amount of material affected. It was found that many of the 
smaller thrips larvie died before completing tlieir growtli, but this 
mortaUty, fortunately, did not retard the investigation. 

When it was desirable to discover if material was parasitized or 
to get adult parasites, the leaves infested with thrips larvse were put 
into small wooden boxes with holes bored in the sides for glass tubes. 



FlO. 1.— Vbh used bx tbe stud; ot thrips panslts. (OtIgiDBL) 

(See fig. 2.) These openings were kept closed until the thrips larvsa 
had all changed, and then the tubes were put in. The parasites upon 
emerging immediately sought the light and were readily removed 
from the tubes. 

KETBODS OF BBABINa PABASITB8 FOR LIFB-HI8T0BY STUBT. 

In studying the life histoiy and habits of this parasite, use was 

made of the large vials described above. In this case, however, 

the filter paper was left out of the tubes until after the parasite 

had oviposited in its host. (Seefig. l,at right.) Whenever adults of 

26003°— 12 2 
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this parasite emerged they were placed in these vials with fresh 
leaves heavily infested with healthy larvte of this species of thrips. 
In this way oviposition could be carefully watched, and when desired 
the parasites were removed to fresh vi^. The larvse in which the 
parasites bad ' oviposited were carefully changed to freah leaves 
whenever necessary until they became mature and pupated. 

STAQE OF THBEPS SHOWINQ FABASTTISM. 

Although hundre<ls of parasitized thrips have been observed in 
the laboratory, in no case has the parasitism ever been evident in 
any stage but that of the prepupa. The larvte have been carefully- 
examined at regular intervals but until they have changed to pre- 
pupie it is impossible to ascertain which of the larvse arc actually 
parasitized. In the prc])iipal stage parasitism develops rapidly, 
the growth of the host is retarded, and its death follows shortly. In 
every instance in which a prepupa has changed to a pupa an adult 
thrips has emei^od from this stage, so that, in so far as our present 
knowledge is complete, the 
prcpupal stage of the thrips 
is the only one in which 
parasitism is evident, 
AFPBAIIANCE OF PARA- 

arrizED faefups. 
Parasitism first becomes 
evident two or three days 
after the thrips larvse haye 
changed to the prepupal 
stage, and, in case unpara- 
sitized prepupee are in the 

Fia-a-CageforrearinKparasiUB. (From Banks.) ■ i rf ., ,. , 

Vial, often after these nave 
further changed to the pupal stage. Parasitism is first indicate<l in 
the semi transparent liost prepupa when the color contents of the 
antennfe, head, and anal end of the thrips arc removed through the 
feeding of the internal parasite, leaving the parts hyaline. At the 
same time there is seen an internal deepening of color in the cenf<:'r 
of the body. As the feeding of the parasitic larva progresses, the 
color is more and more directed to the center of the body, and the 
edges of the body begin to api>ear hyaline. At about this time the 
legs of the host larva collapse and sprawl in all directions. A few 
hours after parasitism is first noticed, the body of the thrips prepupa 
is swollen and rounded, the original shape being lost. The body is 
entirely liyaline or colorless except an inner cylinder of deep crimson 
in Helioihrips fattdatua (fig. 3). or yellow in Thrips (abaci Lindeman 
and Euthrii'S tritici Fitch. 
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BEHAVIOR OF PABASITIZED THBIPS. 

The larvae of thrips that have been parasitized require a few more 
days for development before changing to the prepupal stage than 
healthy uidividuals. It has also been noticed that parasitized larvae 
are more apt to change to prepupse under the paper in the bottom of 
the vials, while normal larv» generally crawl up into the edge of the 
cotton plug before pupating. After parasitism becomes evident 
in the prepupal stage the doomed insects stUl have the power of 
locomotion and will crawl around to some extent. But soon the 
contents of the Umbs are drawn from them and as these, collapse 
all motion in the host thrips ceases. 

TIME BETWEEN FIBST INDICATION OF PABASITISM AND FORMA- 
TION OF PARASITE PTJPA UNDER LABORATORY CONDITIONS. 

After parasitism becomes evident in the thrips prepupae, the 
parasitic larvae grow very rapidly and within two days, in a few 
cases, have changed to pupae of Thripoctenus 
russelli; but the majority change in three and 
four days. In a few cases this period has taken 
as long as ten days, but this is unusual and 
apparently due to some condition unknown at 
this time. The^ diagram, figure 4, has been Fio.3.-Parasitizedprepupffi 
prepared to show the time between the ap- ^\ ^^^f ^?^1^' 

^ ^ . . 1 1 t> • i. lateral and dorsal views. 

pearance of parasitism and the formation of Greatly enlarged. (Origi- 
the parasite pupae. °^-^ 

In a total of 223 specimens, 104, or nearly 50 per cent, changed 
to pupae in three days, and 85, or over 38 per cent, in four days. 

EFFECT OF COLD ON PARASITIZED PREPITPA. 

A few experiments were made with parasitized prepupae of the 
host thrips to determine the effect of cold on the parasitic larvae 
witliin. On October 19 several parasitized prepupae were placed in 
cold storage in a dry atmosphere kept at a constant temperature of 
31° F. This material was removed November 27, 1911, and when 
examined on December 2, by Mr. Graf, all of the parasitic larvae 
were found to have emerged and changed to pupae. 

THE PTTPA OF THE PARASITE. 

FORMATION. 

As has been already stated, this parasite invariably completes its 
growth in the prepupa of its host, and for this reason it changes to 
the pupal stage in the localities which may have been chosen by its 
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host for pupation. This, of course, will vary with the difTerent 
species of thrips attacked. Two years constant work with Hdio- 
ihrips fasdatiLS has shown that, at least in southern California, the 
majority of the larvae of this species pupate in rubbish, in cracks, or 
under clods of earth. Therefore, when Hdiothrips fascicUus is the 
host of this parasite the latter will be found to form its pupaB in the 
same places. Thrips tahaci and Evihrips tritici both enter the 
ground and form oval ceUs in which to pupate, and thus, when 

either of these thrips is the host, the 
pupae of this parasite will necessarily 
be formed underground. 

The parasitic larva, when ready 
to pupate, splits the skin of the 
host larva at the anterior end and 
then gradually works the skin oiF 
at the anal end. This molted skin 
in many cases may be seen lying 
behind the parasitic pupa. 

DESCRIPTION. 

When newly formed, the pupa 
of Thripoctenus t^selli is almost 
white, but the intestinal tract in 
the tliorax and anterior part of the 
abdomen is a bright crimson, sim- 
ilar to the spot in the prepupa of 
the host that, as stated previously, 
first indicates parasitism. After a 
short exposure to the air the edges 
of the body and appendage cases 
of the parasitic pupa begin to 
darken. At first this darker color 
is of a bluish tint, but it changes 
more and more to black until the 
pupa is shining black excepting that portion where the reddish color 
still shows tlu'ough. The pupa (fig. 5), which is flattened oval, is 
rounded in front, but with a slight notch at the center, and is followed 
by a distinct neck the sides of which are convex. Posterior to this 
it is abruptly widened to its fullest extent and forms prominent 
shoulders. The sides then converge very slightly to the beginning 
of the abdominal segments. The abdomen forms a well-rounded 
oval, the appendages all being closely appressed to the underside of 
the pupal shell. 
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Fia. 4.— Diagram illustrating length of time 
from appearance of parasitism to fonnation 
of parasite pups of Thripoctenus rtuaellU 
July-October, 1911. (Original.) 
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LBNQTH OF PUPAL STAGE. 

The pupal stage of this hymenopteron requires over one-half of 
the time of the total hfe cycle. During the months of July, August, 
and September, this stage is from 16 to 28 days, but in the majority 
of cases from 17 to 20 days are required. The diagram, figure 6, 
has been prepared from the records of 146 individuals, and indicates 
the length of this stage and the number of individuals for each 
different length. 

EPFECT OF COLD OK PUPAL STAGE. 

In order to test the effect of cold, pupee brought into Wasliington 
in September were exposed to outside conditions for over a month. 
Duricg this time the pupse remained dormant. About the middle 
of October these were divided into two lots, one of 
which was exposed while the other was place<l in 
the greenhouse. After a number of diys the adults 
b^an to emerge from the pupte in the greenhouse, 
in which location the temperature was above the 
prevailing temperature on the outside, while the 
lot which had been placed on the outside remained 
dormant. 

On October l9Mr,Graf placedanumberof pups 
of this species in cold stor^e at a temperature of 
31° F. in both dry and moist atmospheres. On 
November 28 he removed some of these pupse and 
shipped them to the writer in Washington, D. C. 
On December 4 these were divided into two Iota, 
one of which was placed in the outdoor insectary 
while the other was placed in the insectary green- ^^tuJitTpun''™^ 
house. The temperature maintained in this green- view, oreatij- en- 
house is moderately low and so did not tend greatly ^ ' ' "^"^ "' 
to hasten development in the pupse. Ifowevcr, on February 14 and 
17, adulta emerged 79 and 82 days after the pupie were removed from 
cold storage, in which they had been kept for 41 days. During the 
three weeks previous to emergence of the adults the average mean 
temperature in the greenhouse was 65.5° F. February 20 the pupse 
in the outdoor insectary were still unchanged. 

TEB ADULT PARASITE. 
BUGRQENCE. 
The emergence of the adult parasite is beat described by Mr. Graf's 
notes as taken at the time of observation, August 9, lOll. 

Several adult parasitea were emer^inj^ from the pupal canon and wore careCiilly 
watched. In every case nol«d, the ant«rinr end of the pupal caac, cnvering the tare 



34 



MISCELLANEOUS PAPERS. 



of the contained parasite, split off and the parasite began to emerge. In addition to 
the anterior opening, the pupal case, in mary instances, split down the back, although 
this did not hold true with all. In one case the split-off anterior end of the pupal 
case adhered to the face and antennse of the newly emei^ed insect and it required 
fully an hour from the time the parasite was entirely freed from the pupal case until 
it was freed from that portion which covered its face. 

The longest time in the period of emergence was consumed by the insect in freeing" 
its head and thorax from the pupal case. After this was accomplished the insect 
rapidly worked the case from its abdomen by the aid of its posterior legs. 

The time of emergence noted varied greatly, depending probably upon the strength 
of the individual and the hardness of the pupal case. The shortest time noted was 
4} minutes from the time the pupal case first began to split until the adult parasite 
was entirely free. The longest period noted was IJ hours. These both seemed to 
be exceptional cases, as five others were timed as follows: (1) 21 minutes, (2) 33 
minutes, (3) 25 minutes, (4) 28 minutes, and (5) 36 minutes. 

For a short time after freeing itself from the pupal case, the adult 
parasite remains in one position, busily engaged in cleansing its body. 
The head and antennae are cleansed by the fore legs and the wings and 

body by the hind legs. These 
are then cleansed by drawing 
them through the mandibles. 

When the adult first emergens 
there is a suggestion of pink 
color in the abdomen. This is 
explained by the fact that tliis 
parasite in the larval stage does 
not expel any excrement, and 
this accumulation of waste 
matter is of necessity still con- 
tained in the abdomen and im- 
parts to it the crimson color so 




FlQ. 6.— Diagram illustrating length of pupal stage in 
146 individuals of Thripoctenus rxuselU. ( Original.) 



noticeable in parasitized prepupse. During the change from larva to 
pupa this waste product still remains and is, in fact, as before stated, 
in the abdomen of the adult upon emergence. In a short time, how- 
ever, the adult expels this semiliquid, and it forms several minute 
red spots on the surface beneath. 

DESCRIPTION OF NEWLY EMERGED, LIVE ADULT. 

The Uving adult of Thripoctenus russelli is a very minute insect, 
being about 0.7 mm. long and 0.2 mm. wide. The head is black, 
with dark red eyes and light yellow antennae. The thorax is bluish 
black with the wings hyahne and the legs light yellow, while the 
abdomen is Ught yellow with more or less black toward the anal 
end. The ovipositor is nearly concealed when not in use, but when 
extended is very long, slender, and light yellow. This insect is shown 
in figure 7, so that with the technical description on page 35 a more 
lengthy description at this time is unnecessary. 
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RELATION AND FROPOHTION OF SEXES. 

During the course of this investigation hundreds of specimens of 
this insect have been reared, but among this number it has been 
impossible to find a single male. Furthermore, up to October 1, 
1911, a generation of females had been reared from a female and 
these in turn had oviposited in their host. Regarding the length 
of time this insect might continue to multiply without the intro- 
duction of the male, or what proportion of males might be produced, 
it is impossible to determine at the pre.sent writing. 

PARTIIENOQEN E818, 

This insect reproduces parthenogenetically to a large extent, for, 
as the accompanying table indicates, in every one of a number uf 




—Ttripoclemu ruti 



experiments performed to <letermine this point, the fact was cleariy 
proven by the development of the parasite in thrips larvre oviposited 
in by unfertilized females. 



Table l.—RetulUo/c 


vipoiltinn by unfmilizfdfemalrt nj Thrlpoc 


fnuiTiiudti. 


-»"•"- 




Dateot 

ovlpoil- First 
lion by slKD of 
unfer- pra- 
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F^^^. 


»incrK«l- 


P'l^^ 




*S " 


Aug! 27 


8 


31:1s 

Kept. IS 
Se^t. 11. 


Sfpt. 20 

Sept: IS 
sept. I.'i 
sept. 2» 
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These six experiments with six unfertilized females gave a total of 
135 parasitized forms, and from these were reared 104 parasite adults. 

In many other species of parasitic insects where adults have been 
reared from eggs deposited by imfertilized females^ the offspring 
have all been males.^ However, in so far as we have progressed in 
the rearing of this parasite artificially, the offspring of mifertilized 
females have been females, for in every case these insects, when 
placed separately in vials with thrips larvsB, began to oviposit in 
their host. In one case at least the prepupa of the thrips developed 
signs of parasitism from the imfertilized egg of the second generation. 

Table II shows results of 9 experiments to show effect of partheno- 
genesis in offspring of the. first generation. 

Table II. — Effect of parthenogenesis on offspring of first generation of Thripoctentis 

russelli. 



Exp. 
No. 



2 
3 

4 
5 
6 
7 
8 




Date. 



Sept. 13 



...do 

...do 

...do 

Sept. 14 
Sept. 15 
Sept. 16 
Sept. 18 
Sept. 23 



Experiment. 



Unfertilized parasite, reared from egg 
deposited bv imfertilized female, 
placed in vial with thrips larvfls. 



.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 



Action. 



Insect proved itself to be 
female by ovipositing im- 
mediately. 



.do 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 



Result. 



Sept. 24, 1 par- 
asitized pre- 
pupa ap- 
pearsd. 
No result. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 



METHOD AND PERIOD OF OVIPOSmON. 

Oviposition was observed under laboratory conditions in many 
cases, and in nearly all the operation was identical. The females of 
this insect, within a few hours after emerging from the pupa, and in 
all cases under observation, without being fertilized by the males, 
when placed on a leaf with thrips larvsB began to oviposit as soon as 
they had located their hosts. The time required for this, of course, 
varied, as some species of thrips were not as active as others, nor as 
easily disturbed, so that the parasite had little trouble in finding 
them. The process is probably best described by the author's notes 
on oviposition in HeliolJiripsfasciatus taken at the time of observation. 

The female, in ovipopiting, crawled very slowly over the leaf with her anteniue 
diveiging hut horizontal and constantly moving from side to side. In this manner 
she moved over the leaf more or less in a circle until she came in contact with the 
larva of Heliothripsfasciatus. At this point the antennse were drawn closely together 
and moved carefully and slowly over the larva from one end to the other; then, if she 



1 See pp. 257-258, Bui. 91, Bur. Ent., U. S. Dept. Agr. The Importation into the United States of the 
Parasites of the Qipsy Moth and the Brown-tail Moth. By L. O. Howard and W. F. Fiske. 
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appeared sadsfied, the antenna were dropped downward, touching the larva. The 
abdomen was curved under the body and a long, slender, yellowish ovipositor extended 
from near the anal end of the body. This was quickly thrust into the body of the 
thripe larva, and as soon as the egg was deposited the ovipositor was withdrawn. 
Generally this was easily done, but in a few cases a short struggle was necessary before 
it could be accomplished. The ovipositor was usually inserted into the abdomen 
near the anal end, but sometimes it is thrust into the side of the thorax. In one 
infltance, where the larva had been approached from in front, the ovipositor was 
inserted into the front of the body. After the egg was deposited the parasite in some 
instances would immediately select a new victim or she would rest while cleansing 
her legs, antennae, and body and then resume her quest. In other cases, after care- 
fully examining a host larva she would leave it without attempting to oviposit. On 
eome occasions the female was observed to deposit an egg in a larva and after leaving 
it would shortly return to the same one and oviposit a second or even a third time. 
In the majority of cases the larvse of Helioihrips fasciatus did not seem to be in the 
least disturbed by this action. While the writer was engaged in observing oviposidon 
he timed the parasite from its first touching of the host larvae with its antennee until 
the ovipositor was finally withdrawn and in three cases this procedure occupied 20, 
50, and 30 seconds each. One female was carefully watched and in 5 minutes ovipos- 
ited in 4 different larvse and rejected two others after short examination. During the 
second 5 minutes this female deposited 2 more eggs. Another female, recently 
emeiged, was placed in a vial with a large number of larvse of this thripe at 3.15 p. m. 
At 3.25 p. m. she had deposited her first egg and during the next hour, under the 
constant observation of the writer, she deposited 20 eggs in 18 larvae in a period of 35 
minutes, and 38 eggs in 36 larvae in 60 minutes. 

Oviposition in the larvae of Thrips tabaci was identical with that 
in n. fasciatus, but the thrips larvse were more active and more easily 
alarmed so that they either moved away or violently threw the tip 
of the abdomen around. In such cases, the parasite retreated but 
in a short time again approached the larva and in most cases after 
two or three failures would eventually succeed m ovipositing in the 
larvae. The same thing was noticed with the larva) of Euthrips 
tritid, but in both case? the parasite by returning to the attack 
generally accomplished her purpose. The same parasite was often 
placed with one after another of these three species of thrips and 
would oviposit in each one without appearing to notice the differ- 
ence. In on6 case a parasite was observed trydng to oviposit in a 
dead thrips larva that was still more or less soft. Still another 
adult was observed attempting oviposition in a soft lump of dirt 
in the vial. 

This parasite does not seem to prefer any particular size of larva, 
as it has been seen to oviposit m all sizes, from larvse not over a day 
or two old to larvse ready to change to prepupse. If, while examining 
the leaf for thrips larvse, it encounters a larva from in front, the para- 
site generally moves around to the side and then oviposits in the region 
of the thorax or the abdomen. 
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HABITS IN THE OPEN, 

Oviposition as observed in the field is not very different from that 
in the laboratory. The following notes were taken while watching 
the parasite on foliage of turnip infested with TJirips iabdci: 

The female was observed crawling slowly along with the antennae in motion and 
turned first to one side and then to the other; the body also was turned to one side or 
the other. At other times she ran very rapidly across tke leaf. Finally she discovered 
a larva of tabad and immediately placed her anterior l^;s on it and lowered her 
antennae until they rested on the body. She then oviposited in the host in the same 
manner that was observed so many times in the laboratory. In nature, however, the 
thrips larvee were more scattered, so that this insect succeeding in finding and oviposit- 
ing in only 4 larvae during 40 minutes, and to do this she covered nearly 6 square 
inches of leaf surface. 

In other cases where this insect was observed in the open, a slight jar would frighten 
her and instantly she would take wing. 

EFFECT OF OVIPOSITION IN DIFFERENT STAGES OF HOST. 

In the course of the work in rearing the thrips parasite it was found 
that this insect would oviposit in all stages of the host. In order 
to. determine if the parasite would develop in all stages, a number 
of experiments were performed in which the parasite was placed in a 
vial with prepupae and pupae of Heliothrips fasdatus; and in every 
case the parasite did not hesitate to oviposit freely in these stages. 
In spite of this not a single form ever developed the slightest sign of 
parasitism, and the host adult developed in all cases. From these 
experiments, it appears, we can safely say that, although this insect 
will oviposit in all forms of this thrips, it will develop successfully 
only when the eggs are deposited in the larval stage of the host. 

NUMBER OF EGGS AND LENGTH OF OVIPOSITION PERIOD. 

Because of the extremely artificial conditions that were necessary 
in rearing this very minute hymenopteron, it is impossible even to 
estimate with any degree of correctness the egg-laying capacity of a 
female under normal conditions. This is due not only to the fact 
that the parasite is apt to die before the normal number of eggs is 
deposited, but also largely to the artificial method of rearing, by 
reason of which many of the host larvae that have been parasitized 
die before they show the usual indications of parasitism. In one 
case a female was observed, under laboratory conditions, to oviposit 
in 36 larvae of Heliothrips fasciatus 38 times in 1 hour. From the 
oviposition record of another female, 56 parasitized prepupae devel- 
oped, whUe a tliird, that undoubtedly parasitized a still larger number, 
gave a total of 91 parasitized forms that later developed. 

The parasites in the vials were observed to oviposit in tlirips, as a 
rule, during a period of 5 days, although in one instance a female 
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was noted that oviposited on the first and eighth day while confined 
in a vial with larvae of Thrips tabad, at Wasliington, D. C. This 
oviposition period undoubtedly is shorter than that which occurs 
under conditions which are normal, for, confined in the vials, the 
parasites were in close contact with many thrips larvae, their eventual 
hosts, and so might deposit their eggs faster, while in the open field 
the parasites were compelled to spend considerable time in searching 
among the leaves for the thrips larvae. Undoubtedly this alone 
would lengthen the normal period of oviposition to at least double 
that over which oviposition was observed to occur under artificial 
conditions in the laboratory. 

DOUBLE PARASmSM. 

Although it has been frequently observed that this parasite would 
oviposit in the same host two or even three times, only one adult 
hymenopteron has ever been reared from tliese doubly-parasitized 
specimens, and in nearly every case only one parasitic larva has 
seemed to develop in them. On one occasion, however, Mr. Graf, 
late in November, 1911, observed a case in which double parasitism 
had developed and under such conditions that its success was plainly 
indicated. At that time he took the following notes: 

In the prepupa that was doubly parasitized, the parasitic larva occupying the 
abdomen of the thripe was about full-sized and no great difference in size could be 
noted in the alimentary canal of this one as compared with the others. The second 
parasitic larva occupied the thorax of the host prepupa, with one end of its body 
against one anterior angle of the thorax of the hont, while the other end was against 
the opposite posterior angle. The colored portion was about one-fourth natural size, 
and it was more of a yellowish red. It was well shaped however, and not in the 
least distorted by its position. Under the high-power lens there was a plain division 
between the two and there was no mistaking the fact that there were two distinct 
hymenopterous larvae occupying the body of the prepupal host at the same time. 
Judging from the appearance under the lens, the larva occupying the abdomen of 
the host would have been able to develop and pupate, while the one located in the 
thorax, due to its cramped position and inadequate food supply, would have been 
unable to reach the pupating stage and w^uld have died. 

Unfortunately this host was killed so that no data were obtained 
as to whether either of the parasitic larv» would have been able to 
complete its transformation. However, double parasitism must 
always result in the death of one of the larvae and in such a small 
host undoubtedly in many cases both must die owing to the insufficient 
nourishment afforded by sucli a minute host. 

ACTIVITY. 

While the adult parasite is usually quiet, during the period just 
after emei^ing from the pupal case it is, under normal conditions, 
like most of the Hymenoptera, a very active insect. At times it has 
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been noted to travel over the leaf surface with astonishing speed for 
so minute a creature, but in the majority of cases which came xmder 
observation it seemed to crawl over the leaf in a slow and cautioiis 
manner, turning first to one side of the leaf and then to the other, 
apparently in constant search of its host. Unless distiu'bed it wfis 
seldom noted to take flight, but if jarred or frightened it takes wing 
at once. 

FLIGHT. 

This insect is quite capable of sustained flight, as shown by the fact 
that Mr. Graf captured an adult in the outdoor insectary, on a shelf 
6 feet above the groimd and about 15 feet from the foliage which 
held the parasitized thrips. On September 27, 1911, Mr. Graf 
incorporated in his notes the following: 

On this date two adult parasitee were noted in flight. In both inetancee the parasites 
flew from the desk to the window, a distance of about 24 inches, and probably could 
have flown a much greater distance. The characteristic rapidity of their short flights 
in the vials was lacking and they flew slowly and in a zigzag line. Their flight 
resembled very much that of a fly in its aimless circuit about a room. During the 
flight they maintained about the same level, so it is probable that these insects are 
relatively strong fliers. It is probable that in still air or traveling with an air curren t 
they could traverse quite a distance and thus be scattered quite rapidly. This fact 
is further borne out by the rapidity with which parasitized nuiterial of Thrips tabaci 
was taken from all points of a patch of turnips once it had started to show in one place. 

SIGHT. 

Although this parasite has large eyes, it does not apj>ear to distin- 
guish objects very plainly or at any great distance. In many cases 
it was observed, while searching for larvse of its host, to pass near 
them; so close, in fact, as almost to touch them. In one instance 
a female, while traveling across a leaf very rapidly, was observed to 
run halfway over a thrips larva, and then, as if just aware of the 
presence of its host, to stop, back off, and immediately oviposit in it- 
It is attracted to Ught and will travel toward it in the vials so that 
by turning the bottom toward the window, the cotton plugs may be 
removed without danger of losing the insect. 

BEHAVIOR ON DIFFERENT KINDS OF LEAF SURFACES. 

In the course of the laboratory experiments with the thrips 
parasite it was observed that it experienced considerable diflBculty 
in moving over the surface of a leaf if the latter was hairy or sticky. 
On leaves with smooth, glaucous surfaces, such as cabbage, turnip, 
or wild lettuce, this insect moved with rapidity and without ap- 
parent difficulty. But on the underside of leaves such as nasturtium 
and Chinese gourd, the movements were delayed and often ceased 
while the insect cleaned its legs. Because of this condition oviposi- 
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tion was very slow on leaves of the latter type and the percjentages 
of thrips larvae parasitized in such experiments were low. Without 
doubt this same difficulty arises in nature, so that thrips living on 
plants with spiny or sticky leafage will not be so highly parasitized 
as those Uving on plants with smooth leafage. 



HOST RELATIONS.* 



Ileliothnps/asdatus Pergande. 



The parasite in question, Thripodmus russOli Crawford, was 
first discovered in the larv» of Heliathrips fasdatus Pei^ande, and 
when the adult parasites were first reared they were naturally con- 
fined in vials, with the young of this species, and at once oviposited 
in them. These were carefuUy manipulated and the parasites later 
reared in large numbers under laboratory conditions. Collections 
of this thrips made at various times during 1911 have shown it to be 
regularly parasitized by this hymenopteron. 

Thrips tabaci Lindeman. 

As soon as oviposition was noted in larvse of Heliothrips fasdatus, 
larv«& of the onion thrips {Thrips tabaci Lindeman) were substituted 
for those of Hdiothrips as a possible host for the parasite, with the 
result that oviposition took place at once. From these onion thrips 
larv» the parasites were successfully reared in large numbers. On 
September 2, 1911, this parasite was observed actively ovipositing 
in larv» of Thrips tabaci in the field and from collections of larv» 
of this species made at that time the parasite was reared in large 
numbers. (See Table III.) 

Table III. — Parasitism of Thrips tabaci as shown by field collections at Comptony 

Cat., 1911. 



Lot No. 


Date. 


Number 

para- 

sltiKed. 


Lot No. 


Date. 


Number 
para- 
sitized* 


Lot No. 


Date. 


Number 
para- 
sitized. 


1 


Aug. 90 
Sept. 2 
Sept. 5 
Sept. 9 
Sept. 11 
S^t. 12 
Sept. 13 
Sept. 14 


62 
16 

24 

29 

45 

20 

34 

28 


9 


Sept. 15 
Sept. 16 
Sept. 18 
Sept. 19 
Sept. 20 
Sept. 21 
Sept. 22 
Sept. 23 


96 
30 
46 
40 
60 
15 
23 
17 


17 


Sept. 23 
Sept. 25 

• 


23 


2 


10 


18 


14 


3 


11 


Total 
mimber 
ofpara- 
sitized 
forms., , 




4 


12 




5 


13 




6 


14 




7 


16 




8 


16 


602 













The percentage of parasitism of this species in September, 1911, 
ranged in different collections from 15 per cent to 60 per cent, while 
the average of 7 lots was 33.6 per cent, as shown in Table IV. 
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Table IV. — Percentage of parasitism of Thrips tabaci by Thripoctenus russelli at 

ComptoUf Cal.j 1911. 



Lot No. 


Date of 
collec- 
tion. 


Number 

para- 

sitUed. 


Percent 
of para- 
sitism. 


1 


Aug. 30 
Sept. 2 
Sept. 6 
Sept. 11 
Sept. 13 
Sept. 14 
Sept. 16 


52 35 


2 •. 


16 15 


3 


24 40 


4 


45 30 


6 


34 

28 


30 


6 


2.(» 


7 


96 60 






Total 


295 




Average 




33.5 











In October, from the pupse of this parasite sent to Washington, 
D. C, from Compton, Cal., adults were reared which, when placed in 
vials with larvsB of Thrips tahaci, immediately began to oviposit in 
them. Unfortunately the parasitized larvsB soon died, the parasites 
perishing with them, and but few data were secured from this ex- 
periment. It \a possible that this mortality of the host was due to 
the cool weather which prevailed at the time of the experiment. 

These experiments demonstrate the important fact that the 

parasite Thripoctenus will oviposit in the larvae of Thrips -tabaci. 

This later may be an important asset in the control of this destructive 

insect. 

Euthrips tritici Fitch. 

Adults of Thripoctenus, when confined with larv» of Euthrips 
tritici Fitch, immediately commenced oviposition. As a result, 
although the larvse of this thrips are more difficult to rear, the parasite 
was successfully reared in a number of experiments. No evidence 
of parasitism in the open was observed for this species, but as the 
larvw were at no time very abundant, sufficient data were not secured 
to determine whether this insect was being parasitized in the field. 

Heliothrips hxmorrhoidalis Bouch6. 

A series of experiments was conducted in wlxich the larva of 
Heliothrips hsemorrhoidalis Bouchfi was confined with this parasite 
and in every case oviposition was noted many times. However, 
with the exception of one doubtful example, no indication of para- 
sitism ever appeared. To account for this failure is impossible at 
the present time unless it was that the host larvae were in a far too 
advanced state. 

HeUothripa Jemoralis Reuter. 

Adults of Thripoctenus russeUi that emerged in Washington on 
October 2, 1911, were confined with the larvae of Heliothrips femoralis 
Reuter and they immediately commenced oviposition. These 
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experiments also failed to give any further results, due no doubt to 
the fluctuating temperature of the building where the experiments 
were conducted. 

MISCELLANEOUS OBSERVATIONS. 

Larv8B of Trichothrips n. sp. were confined with the parasite, but 
whenever the parasite came into contact with the larvsB it at once 
moved away and upon no occasion did it attempt oviposition. The 
refusal of the parasite to oviposit was no doubt due to the fact that 
this thrips was much larger, of an advanced stage, and with a tougher 
skin. 

While observing the oviposition of the parasite in thrips larvae, 
one was observed to come into contact with a small red spider 
(Tetranydius f). The parasite immediately stopped, examined 
the mite, and then bent under the abdomen and oviposited in it. 
Undoubtedly this was a case of wasted energy, as the body of the 
mite was entirely too small to nourish the larva of the parasite. 

Young of TripTdeps insidiosus Say were placed in a vial with the 
parasite, but no attempt to oviposit was observed. In most cases 
the young bugs moved so rapidly that the parasite could not get 
near enough to touch them. 

In one experiment Mr. Graf placed very young cabbage aphides 
(Aphis hrassicse L.) in the vial with the tlirips parasite, but it refused 
to oviposit in them. 

SUMMARY OP EXPERIMENTS TO DETERMINE HOST RELATIONS. 

To briefly summarize the results of the foregoing experiments, 
this parasite has been reared from Heliothrips fasdatus Pergande, 
Thrips tdbdd Lindeman, and Euthrips tritici Fitch. It has also 
been observed to oviposit in larv© of Heliothrips hsernorrlioidalis 
Bouch6 and Heliothrips femoralis Renter, but without results at the 
present writing. Upon one occasion, as noted above, it oviposited 
in a red spider, also without results. Although given the oppor- 
tunity it refused even to attempt oviposition in Trichothrips n. sp., 
Triphleps insidiosus, or Aphis brassicse, 

LENGTH OF LIFE IN CONFINEMENT. 

Owing to the artificial conditions under which this insect was 
studied, the normal length of life must have been greatly curtailed. 
However, adults were often noted in active oviposition for from 3 
to 5 days and one was recorded that oviposited on the first and 
eighth days of its confinement. • Adults have been kept alive in the 
tubes for a period of 10 days. In another case adults were found 
alive in a shipment of material that was in the mail for 2 days. This 
insect probably has quite an extended length of life under natural 
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conditions, but its minute size renders it almost impossible to 
determine this point. 

Samuel Doten ^ has recently published some interesting informar- 
tion on the relation of food to the length of life of certain parasites 
kept in confinement. He found that under favorable conditions some 
species could be kept alive in confinement for months. 

CAUSES OP MORTALITY IN THE OPEN. 

Many of the adults of this tiny hymenopteron suffer an untimely 
death, instances of which have been observed in the present investigar- 
tion. It was a common sight to see two or three entangled in a spider's 
web on the underside of a single leaf, and these invariably perished, 
as they were too frail to extricate themselves. On one occasion the 
larva of a syrphid was observed to seize one of these parasites and 
kill it. The larva of Triphleps irmdiosus was also noted, in one 
instance, with this insect impaled on its beak. 

One female of TTiripoctenus russeUi was observed on a croton leaf, 
attempting oviposition in the larva of Hdioihrips haemorrhndaZis. 
It was frequently caught by the sticky excrement of its host, and 
only with great difficulty succeeded in freeing itself. On the next 
morning this parasite was found fastened to the leaf and dead. Thus 
the excrement of the larvae of Heliothrips may serve as a protection 
to the thrips against its natural enemy. 

EFFECT OF OVIPOSITION IN DIFFERENT AGES OF.HOST LABVA. 

At the present time our observations show that the degree of 
maturity of the host larvae bears some relation to the length of time 
between oviposition by the parasite and indication of parasitism in 
the host. In all cases observed where the parasite oviposited in 
larvae that were nearly fully grown either the parasitic larvae did not 
develop or the length of time required for their development was 
lengthened a number of days. Also in one experiment where ovi- 
position took place in thrips larvae only 2 days old the length of 
time required until there were signs of parasitism was 14 days — 
considerably more than the average. It appears that the best results 
are obtained when the parasite selects host larvae about half grown 
as its victims. 

LIFE HISTORY. 

The Uf e history of TTiripoctenus russeUi is taken from records made 
under artificial conditions, as the material was confined in vials 
closed by cotton plugs. These were kept in an open-air insectary; 
hence the other conditions were as nearly natural as it was possible 
to make them. The fluctuations of temperature were recorded on a 

1 Tech. Bui. 78, Nevada Agr. Exp. Sta., September, 1911. 
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Freize thermograph. The observations covering the Ufe-history 
studies of the parasite were made during the months of July, August, 
and September. 

LENQTH OP TIME FROM OVIPOSITION TO FIRST INDICATION OP 

PARASITISM. 

Because of the very minute size of this insect and the internal life 
led by it in the larval stage, the length gf the egg and larval stages 
was not separately determined. The time required from oviposition 
by the adult parasite until parasitism becomes evident in the host 
may be 5 days as a minimum or 17 days as a maximum, but by far 
the greater number require from 7 to 12 days for this. In Table V 
this period is recorded for a series of 19 experiments. 

Table V. — Time between oviposition and first indication of parasitism , by Thripoctenus 

russelli. 





Parasite 

ovi- 
posited 
in host 
larvflB. 


Number parasitized larvae observed. 


• 


Bzperi- 
ment No. 






August. 




September. 


Total 

parasit> 

ized. 




16 


17 


18 


19 

4 
1 
5 


20 

8 
1 

2 
3 

3 


21 

4 
2 
3 
2 
2 

3 
2 
3 



22 


1 



1 

8 
1 
2 
1 


23 

4 

1 

3 


24 


25 


26 


27 


28 


29 


30 


31 


1 


2 


3 


4 




1 


Aug. 9 
...do .... 












20 


2 









2 

1 


1 
3 






















7 


3 


Aug. 11 

AuR. 12 

...do 


2 


1 





5 




















21 


4 




















9 


5 






























7 


6 


...do.... 










1 






















1 


7 


Aug. 13 
...do.... 








16 
14 

13 



10 

7 


13 

7 


3 
4 




















56 


8 




























35 


9 


Aug. 14 
...do.... 










4 
4 




1 














10 


10 












1 

1 


1 






















7 


11 


... do .... 






























2 


12. . .- 


...do.... 












2 
2 


2 
5 

1 

14 




2 


2 




















10 


13 


Aug. 15 
...do.... 






























8 


14 




































2 


15 


...do.... 












10 
5 


6 



4 




4 

1 





6 


1 








1 


9 






68 


16 


. . .do .... 
















6 


17 


Aug. 19 
...do .... 


















9 


8 


10 


8 


3 


1 


39 


18 






















5 


2 

1 



2 



2 


7 


lU 


Aug. 20 






















3 


9 


3 


6 


4 




30 




























Total. . . 
































345 

















































The diagram, figure 8, gives the length of time between oviposition 
and indication of parasitism for 353 specimens. 

LENGTH OP TIME FROM OVIPOSITION TO PUPATION OF THE PARASITE. 

The length of time from oviposition to pupation of the parasite, or 
the period covered by the egg and larval stages, was carefully deter- 
mined for 241 specimens and varied from 8 days, as a minimum, to 
19 days as a maximum; but 13 or 14 days are required by the 
greater number of individuals. Figure 9 shows tliis period. 

As the length of the pupal stage was taken up in the discussion of 
the pupa (p. 33) it is not again referred to here. 
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LENGTH OF LIFE CYCLE. 



The life cycle is shown in Tables VI, VII, and Vlli, including 
the average mean temperature for the period. 

Table VI. — Length of life cycle of 44 individuals of Thripodenus russelli. 



Date of oviposition. 


Sign of para- 
sitism. 


Parasite larv» 
pupated. 


Adult 
emerged. 




Date. 


No. 

3 

3 

8 

16 


Date. 


No. 

1 
2 
3 
7 
9 
3 
3 
9 
8 

45 


Date. 


No. 


Aug. 13 


Aug. 20.. 
Aug. 21.. 
Aug. 22.. 
Aug. 23.. 
Aug. 24.. 


Aug. 22.. 
Aug. 23.. 
Aug. 24.. 
Aug. 25.. 
Aug. 26.. 
Aug. 27.. 
Aug. 28.. 
Aug. 29.. 
Aug. 31.. 


Sept. 11. 
Sept. 12. 
Sept. 13. 
Sept. 14. 
Sept. 15. 
Sept. 16. 
Sept. 17. 
Sept. 18. 
Sept. 19. 
Sept. 20. 


1 




4 

8 

7 

10 


• 

Total 


Aug. 25.. 
Aug. 26.. 
Aug. 27.. 


10 

13 

3 

56 


4 

"s 

1 
1 

44 













Total average mean temperature from August 13 to September 20, 65.68** F. 
Total life cycle for the 44 specimens, 30 to 39 days. 

Table VII. — Length of life cycle of 4 individuals of Thripoctenus russelli. 



Date of oviposition. 


Sign of para- 
sitism. 


Parasite larvse 
pupated. 


Adult 
emerged. 




Date. 


No. 

4 

1 


Date. 


No. 

2 
2 


Date. 


No. 


Aug. 14 


Aug. 20.. 
Aug. 21.. 
Aug. 22.. 


Aug. 22.. 
Aug. 23.. 
Aug. 24.. 


Sept. 11. 
Sept. 12. 
Sept. 13. 
Sept. 14. 
Sept. 15. 


2 








Aug. 23.. 
Aug. 24.. 


1 


Aug. 25.. 
Aug. 26.. 


1 


1 
1 




Aug. 25.. 




Aug. 27.. 








Aug. 26.. 


1 
7 


Aug.2*<.. 






Total 


Aug. 29.. 


1 
6 


4 













Total average mean temperature from August 14 to September 15, 65.96* F. 
Total life cycle for the 4 specimens, 28 to 32 days. 

Table VIII. — Life cycle of Thripoctenus russelli in Thrips tahaci as a host^ September 

and October^ 1911. 





Date of oviposition. 


Sign of para- 
sitism. 


Parasite 
pupated. 


Adult 
emerged. 




Date. 


No. 

2 

1 
3 
7 

13 


Date. 


No. 

2 
6 
2 
1 
1 

12 


Date. 


No. 


Aug. 28 




Sept. 4.. 
Sept. 5.. 
Sept. 6.. 
Sept. 8.. 


Sept. 8.. 
Sept. 9.. 
Sept. 11. 
Sept. 12. 
Sept. 15. 


Sept. 29. 
Oct. 2... 
Oct. 3. . . 


1 


Total 


1 
2 

4 















Total average mean temperature from August 28 to October 3, 64.7+* F. 
Entire life cycle for the 4 specimens, 32 to 36 days. 
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To summarize aU of the rearing experiments conducted during the 
summer of 1911, the life cycle of this insect required from 28 to 44 
days, but the average was between 30 and 34 days. (See fig. 10.) 

FIRST APPEARANCE IN THE SPRING. 

In 1911 this insect was not observed until June 15, although a very 
careful lookout had been kept from early in the spring. Undoubtedly 
future work will show that this insect becomes active considerably 
before this time and probably as early as the middle of March at 
least. 

LAST APPEARANCE IN THE FALL. 

In 1910 parasitized thrips were found as late as November 10 and 
after that, although thrips larvae were collected, no signs of para- 
sitism could be found. In 1911 
very few adults emerged from 
the pupsB after October 1, 
although adults were observed 
in the field as late as October 
21. On November 10, 1911, 
a large collection of thrips 
larv8d gave only 9 parasitized 
specimens, while a later col- 
lection, made December 8, 
gave one parasitized form, 
which would indicate that 
this parasite had about ceased 
its work. 
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FiQ. 8.— Diagram illustratiDg length of time from ovi- 
positlon to first evidence of parasitism for 353 indi- 
viduals of Thripocteniu Tusselli. (OriginaL) 



NUMBER OF GENERATIONS. 

The experiments made during 1911 have shown that the female of 
this insect may begin oviposition in a very few hours after emerging 
from the pupa. Because of this we can expect a new generation to 
be begun the same day that the female emerges, provided she finds 
host larvae. Therefore, if we take March 15 as a point when this 
insect becomes active in the spring and November 10 as the date 
that this insect ceases to oviposit, we might obtain as many as 8 
generations, provided each required only 28 days for development, 
or only 5 generations if the maximum period for development was 
required. 

HIBERNATION. 

Thripoctenus russeUi passes the winter in the pupal stage, the 
different individuals evidently hibernating as soon as the tempera- 
ture drops sufficiently low to check development. Pupae taken to 
Washington, D. C, all entered hibernation as early as October 1, 
while the adults were still emerging at tlie laboratory in Compton, 



48 



MISCELLANEOUS PAPERS. 



Cal. At the latter place many entered hibernation as early as Octo- 
ber 5, and after that date very few adults emerged. 

OCCTTBBENCE. 

The adult of this insect was first observed in a bean field at Holly- 
wood, Cal., on June 29, 1911. At this time one was noted in ovipo- 
sition and a careful search of the bean foUage for about 3 hours 
resulted in the capture of 5 more. On July 18, 1911, Mr. Graf and 
the writer again visited this field and after a very careful examination 
collected 12 more adults. On August 4, 1911, a visit to this field 
resulted in the capture of 7 more specimens of this insect, and on 
August 18 a prolonged examination produced 1 specimen on a leaf 

of Ldctaca scariola and 1 on the 
leaf of a lima bean plant. 

At Compton, although many 
parasitized thrips had been col- 
lected for over IJ months, this 
insect was not found in the adult 
stage until August 26, 1911, when 
1 was taken on a leaf of Lactuca. 
At this time the adults seemed to 
be very common on turnips in the 
laboratory yard, for on August 

Fio. 9— Diagram iUustratlng length of time from 28 Mr. Graf CoUcctcd 1 ; On AugUSt 

oviposition to pupation for 241 Individuals of 29. 1 ! and On AuffUSt 30, 2. The 
Thripoctmtunuudli. (Original.) '. ' «*"^ ^" ^ n^^u crv, ^ 

writer, on September 1, observed 
7 adults crawling over turnip foUage and on September 2, 4 more were 
observed. Two of these were actively ovipositing in larvae of Thrips 
tabaci. On September 17 and 23 Mr. Graf observed 4 adults on the 
turnip foliage. 

While Mr. Graf was at Puente, Cal., on October 3, 1911, he found 
1 adult of this parasite on a leaf of Sonchus oleraceus badly infested 
by the bean thrips. At the same place on October 21, 1911, Mr. 
Graf discovered a small bush of Nicotiana glauca badly infested by 
the larvae of Heliothrips fasdatiLS and careful examination revealed 
the prese&ce of this insect. On 15 leaves of this plant infested by 
the bean thrips he found between 40 and 50 adults of this parasite. 
These were very active and many were observed in oviposition. 

DISTREBUTION. 

This insect was first discovered at Compton, Cal., during Decem- 
ber, 1910, and during 1911 it has been found to occur very commonly 
in that locahty. During June, 1911, it was found to occur at Holly- 
wood and later it was reared from material collected at Whittier and 
Puente, Cal. These localities are all situated in Los Angeles County 
and make up an area of nearly 150 square miles. A few collections 
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of the host larvfiB made at Garden Grove and in Los Angeles failed to 
show parasitism, but probably more extensive collections would have 
revealed the presence of this insect in both places. COmpton, which 
is near the coast, has a much cooler chmate than Puente, which is 
more inland, so that this insect appears to thiive along the coast and 
also in the drier and hotter interior valleys. 

PEBCENTAGE OF PABASITISM IN DIFFEBENT LOCALITIES. 

The hosts of this parasite are such delicate insects that in all rearing 
work many have died from the artificial conditions in the vials. 
Therefore it is impos- ^^^ 
sible to give the exact 
percentages of the 
number of thrips par- 
asitized by this insect 
or the number of nor- 
mal forms. Never- 
theless some idea may 
be obtained of the 
work this insect is 
capable of doing to 

nVk^nlr i fa Vinaf TTfiloj^ ^'^- 10-— Viagra™ Illustrating total namber of days In the life cycle of 
CUt3i.A Its iiuau, Xictw- r/irt/)ort«t«rt««etfi,- summary of all roaring experiments. (Original.) 

^ripsfdsicatus, in Los 

Angeles County, Cal. Tabic IX gives the percentage of parasitism 

at Compton for 1911. 

Table IX. — Percentage of parasitism of Heliothrips fasdattm^ Compton^ Cal,^ 1910-11, 




£B 29 30 9/ 32 S3 J4 3f 36 Jr 



33 39 4Q 4^ 42 43 44 



Lot No. 



2.. 
3.. 
A.. 
5.. 
6.. 
7.. 
8.. 
9.. 
10. 

n. 

12. 
13. 
14. 
15. 
16. 
17- 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 



Total parasitized forms of Heliothrlps fasciatus collected 
at Corapton 



Collected. 



1910. 
Nov. 10 

1911. 
June 15 
June 29 
July 6 
July 8 
July 10 
July 12 
July 12 
July 14 
July 17 
July 18 
July 18 
July 31 
July 31 
Aug. 3 
Aug. 7 
Aug. 8 
Aug. 14 
Aug. 16 
Aug. 21 
Aug. 26 
Aug. 28 
Aug. 30 
Sept. 2 
Sept. 4 
Sept. 6 



Number 
parasi- 
tized 
forms. 



1 
2 
2 



57 



11 

11 

21 

37 

3 

65 

74 

54 

147 

140 

80 

24 

35 

27 

41 

9 



850 



Number 

normal 

forms. 



20 

5 
26 

8 

20-30 

31 

12 

5 
26 
16 



Per cent 
parasi- 
tized. 



16.66 



16.66 
7.0+ 
20.0 



70.3 
.0 
16.0+ 



10. 

7. 

15. 

25. 

3. 

50. 

45. 

40. 

70. 

>70. 

( 



1 About. 



> Not determined. 
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In these collections the percentage of parasitism ranged from to 
70.3. 

Table X gives the percentage of parasitism at Hollywood. The 
average percentage for that locaUty was only 0.78 + , which seems 
very strange, as the adult parasite was frequently collected on foliage 
at that point. However, this low degree of parasitism may have 
been due to collections made at times when the parasitized material 
was pupating. 

Table X. — Percentage of parasitism of Ileliothrips/asciatuSj at Hollywood^ Cal.^ 1911. 



Lot No. 



Collected. 



1.. 
2.. 
3.. 
4.. 
5.. 
6.. 

^ 

/.. 
8.. 
9.. 
10. 
11. 
12. 
13. 
14. 



Total 

Average per cent for total. 



1911. 
June 29 
July 8 
July 8 
July 18 
July 18 
July 18 
July 18 
July 18 
July 18 
July 18 
July 18 
Aug. 4 
Aug. 4 
Aug. 18 



Number 
parasi- 
tized 
forms. 



2 
11 



Number 
normal 
forms. 



Per cent 
parasi- 
tized. 



4 

i 



18 



34 
38 
25 


5.55 
22.44 


275 
142 




SO 

66 

250 

134 

50 




150 




(T) 
40 


(T) 


500 


.i99+ 



1,754 



78-1- 



Tablc XI gives the percentages of parasitism for a number of 
collections made during August and September, 1911, at Puent^. 
In this locality the parasite was working about as actively as at 
Compton, and the percentage of parasitism rose as high as 49.5 in 
one case that was determined. 

Table XL — Percentage of parasitism of Ileliothrips/asciatus at PuentCy Cah, 1911. 



Ix)t No. 



rollccted 



1.. 
2.. 
3.. 
4.. 
5.. 
6.. 
7.. 
8.. 
9.. 
10. 



Total . 



1911. 
Aug. 1 

...do 

Aug. 10 

...do 

...do 

Aug. 29 
Sept. 1 
Sept. G 
Sent. 12 



Number 
parasit- 
ized 
forms. 



70 

17 

19 

1 

2 

132 

84 

89 

76 

71 



561 



Number 
normaL 



(?) 

(?) 
(?) 
(?) 

(?) 
(?) 



40 
19 



Per cent para< 
sitizea. 



(?) 



35 
29.8 



95 



Verv small. 
(?) 

(?) 

49.5 

(?) 
(?) 



At Whittier tlie host was not abundant, and the one collection 
made there on August 29, 1911, of 25 tlirips larvae, developed para- 
sitism in two cases, or about 8 per cent. 
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KEANS OF COLONIZmO THE PARASITE. 

Experiments conducted during 1911 between Compton, Cal., and 
Washington, D, C, have shown that this parasite can be distributed 
in two ways. Eitlier the material can bo collected in tlie field and 
sliippod direct to tlie point where its introduction is desired, or the 
material can be placed in cold storage and thus kept until a more 
favorable period. 

In shipping material direct from the field two methods have been 
used that give good results. Of tliese the more pn)niising is to 
colled material where tlie parasitism is Iiigh and put tlie thrips 
larvffi in vials as described under "Methods of collecting for evidence 
of parasitism" (p. 28). Then, as soon as the parasitic larvso have 



Fio. 1 1.— Mailing tubes used lo ahlpmenc of thrips poratiltts. Origliud. 

transformed to pupse, tliey sliould be packed carefully in cotton, to 
prevent jarring, and sliipped. (See fig, ]].} In the other method 
the only difference is that tlie material is shipped as soon as phiced 
in tlio vials. While tliis lias tlie advantage of giving more time for 
shipping, it unfortunately seems to cause greater mortality in the 
parasitized material. It is also possible to pick leaves of plants 
infested by parasitized thrips, and pack these in cigar boxes and 
ship direct. However, this method has not given as good results 
during the past year as the other two methods. 

During the fall of 1911 much material was placed in cold storage 
in Los Angeles. In these experiments parasitized prepupse of the 
thrips were placed in vials or in rubbish and then put in eitlior tlie 



52 MISCELLANEOUS PAPERS. 

egg room or the fruit room. In the same way parasite pupae were 
also placed in cold storage. In the egg room the temperature is 
kept at 31° F. and the air is dry, while in the fruit room, while the 
temperature is the same, the air is rather moist. 

From these experiments it seems that the parasitized prepupaB 
are able to stand exposure in cold storage for at least 41 days, and 
when removed at the end of that time the parasites wiU change to 
pupae. 

Likewise, when parasite pupae are placed in cold storage, the 
period of emei^ence of the adult may be retarded for a time until 
conditions are more favorable for its propagation. In these experi- 
ments pupae were left in cold storage for 41 days and then put in a 
cool greenhouse and in 79 days the adults began to emerge. 

The methods of shipping insects and placing them in cold storage 
just described are at the most very imperfectly worked out, and it 
is purposed to experiment along these lines until the behavior under 
these conditions shall be as completely known as is necessary. 
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6 LIFE ftlSTOEY OP THE ALDEE BLIGHT APHIS. 

OENEBIC AND SPECIPIC SYNONYMY OF PBOGIPHILnS TESSEL- 

LATA FITCH. 

Erioaoma ieasellata Fitch, Cat Ins. [N. Y.] State Cab. Nat Hist., p. 68, 1851. 

Aphis atamineus Haldeman, Proc. Boston Soc. Nat Hist, vol. 6, p. 403, 1859. 

Schizoneura tessellata Thomas, 8th Rept Nox. and Ben. Ins. 111., p. 139, 
1879. 

Pemphigus tessellata Osbom, Can. Ent, voL 14, p. 61, 1882. 

Pemphigus acerifolH Riley, 8th Rept Nox. and Ben. Ins. 111., Suppl., p. 209, 
1879. 

Pemphigus alni Provancher, Petite Faune Entomologique du Canada, vol. 3, 
p. 320, 1886. 

Prociphilus Koch. * 

The genus ProciphUvs was described by C. L. Koch * in 1857, and 
included three species. The following is a translation of his generic 
diagnosis : 

^^AntermcB. — Short; the two basal joints as usual, short; joint 3 
as long as the two following joints combined and somewhat uneven; 
joints 4 to 6 subequal in length ; spur of sixth joint thin and rather 
short. 

" Nectaries. — ^Wanting. 

^^ Anterior wings. — Stigma long and narrow; the stigmal vein 
slightly curved. The first two discoidal veins arising close together, 
though not from the same point. 

'''Legs. — Rather stout and long." 

All of these characters agree well with those of P. tessellata Fitch 
and some other species. 

In connection with the above description it seems necessary to add 
a few points not mentioned by Koch : 

Antennal joints 3 to 5 or 6 more or less densely provided with trans- 
verse, elongate-oval sensoria, not reaching the lateral margin. 

Venation of hind wings like that of Pemphigus; the two discoidal 
veins arising near each other from the subcostal vein about the middle 
between the base of the wing and the booklets, at a point where the 
subcostal bends suddenly toward the front margin of the wing, giving 
it the appearance of three discoidal veins or of a three-pronged fork. 

Last abdominal segment and tail semicircular and fringed with 
slender hairs. 

PrOCIPHILUS TESSELL.ATA Fitch. 

This so common species was first described by Dr. Asa Fitch, State 
entomologist of the State of New York, from apterous specimens 
found on branches of alder {Almis rubra) ^ in his catalogue of the 
Homoptera of the State Cabinet of Natural History of the State of 
New York, 1851, page 68, with the following words: 

1 " Pflanzenlfiuse Aphlden/* p. 279. 
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"Alder blight, E. teaseUaia. Dull bluish-black; tergum with the 
segments marked by strongly impressed lines and covered by white 
down in square checker-like spots. Length, 0.16. On the underside 
of branches of the alder {Alnu8 ruhra^ Marsh.) crowded together and 
concealed beneath a dense covering of snow-white down. I have 
searched in vain for winged individuals of this species. No. 863." 

A few years later Prof. S. S. Haldeman described the same species * 
as a large species forming follicles on the leaves of the silver-leaved 
maple, Acer eriocarpum (of which Acer dasycarpwm is but a syn- 
onym). He refers to it as follows: 

^^Aphia {PempMgvs) atcmdnevs. 

" This name is proposed for a large species of Aphis which forms 
follicles on the leaves of the silver-leafed maple {Acer eriocarpum).'*'^ 

Prof. Haldeman, who mistook the migratory female for the male, 
gave the following description of the insect : 

^^ Male. — ^Black, feet long, slender, and rufous; tarsi biarticulate; 
wings slightly deflexed, translucent, pale ferruginous at the base, 
submarginal nervure conspicuous, black, and ending in a long stigma; 
disk with four simple nervures; posterior wings with three nervures; 
mesonotum polished, with a deep Y-shaped impression; abdomen 
without tubes; promuscis obsolete, antennae 6-articulate, the first 
two short, the third long, and the fourth, fifth, and sixth gradually 
lengthening; length of body, 1^ lines, or, to the end of the wings, 2^ 
lines. 

^^ Female and pupa, — ^Apterous, dark-reddish brown, feet paler; 
promuscis twice as long as the head, thickened near the apex ; length, 
li lines." 

This is without a doubt the same species as the one described by 
Prof. C. V. Riley under the name of Pemphigus acerifoUi^ the de- 
scription of which, for the benefit of those interested in this subject, 
may be here reproduced. 

'^Pemphigus acerifolii Riley. 

" Living in abundant and long cottony excretions on the underside 
of the leaves of Acer dasycarpum^ causing them to curl, and exuding 
an abundance of thick and very glutinous ' honey-dew.' 

" Winged female. — ^Alar expanse 16 mm. Head and thorax bluish- 
black. Abdomen black, covered with long cottony threads. An- 
tennae reaching the wing insertions; annulations not conspicuous; 
joints 8, 4, 6, and 6 somewhat contracted at base and apex; apical 
unguis not perceptible; joints 5 and 6 subequal; 4 distinctly clavate; 
3 as long as the two preceding together. Wings subhyaline, of a 

*Proc. Boston Soc. Nat. Hist., vol. 6, p. 403, 1869. 
26795^— No. 24—12 2 
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whitish tinge; subcostal vein and the inner margin of the stigma 
black ; oblique veins whitish, stigma short and broad, not angled at 
the base of the stigmal vein, which starts from a little behind the 
middle and is comparatively straight, thereby making the apical cell 
rather narrow. Terminal distances between the veins subequal, that 
between second discoidal and cubital somewhat greatest ; basal one- 
third of the cubitus hyaline, but not abortive, as it can usually be 
traced to its base, which is very dose to that of the seccmd discoidal ; 
bases of the two discoidals either approximate or quite contiguous; 
discoidals of the hind wings proceeding connectedly ifrom the sub- 
costal vein. Larva with 5-jointed antennae and the promuscis extend- 
ing beyond tip of abdomen." 

Prof. Cyrus Thomas determined the alder blight as Schizoneura 
tessellata, and gave the following short note concerning it : 

This species is found on the underside of the branches of the alder (Alnus 
rubra), crowded together and concealed beneath a covering of snow-white down. 
Wingless individuals, dull bluish-black; the back of the segmoits are marked 
with strongly impressed lines and covered with white down in square, checker- 
like spots. Length to tip of the abdomen, 0.16 inch. 

Prof. H. Osbom, on account of the simple venation of the wings, 
referred the species to the genus Pemphigus. 

Lastly, it was described under the name of Pemphigus aim by the 
Abbe L. Provancher, who supposed that it was a new species. The 
following is an English translation of the French original descrip- 
tion: 

Pemphigus of the alder. Pemphigus alni. 

Length, O.S mm. ; to the tip of the wings, 22 mm. Dark brown. Including the 
head and legs, covered entirely with a whitish powder. The abdomen is covered 
with a long, white, and woolly secretion. The wings are transparent, the veins 
brown and strong; stigma elongated, narrow; radical cell elongate, inferior 
veins barely curved. 

Found in dense, compact masses, several inches long, on Alnus, during 
September. 

Besides the above extracts pertaining to this species, it may be ap- 
propriate to mention here also a short report by Dr. Peter Kalm, a 
Swedish naturalist, of whose " Travels into North America " an Eng- 
lish translation has been published. In Volume I, second edition 
(1772), page 121, there is the following account of an insect on the 
alder, noticed by him while traveling through Pennsylvania and 
Delaware, October 3, 1748 : 

I saw to-day the Chermes of the alder {Chermes aXtU) in great abundance on 
the branches of that tree, which for that reason looks quite white, and at a 
distance appears as it were covered with mould. 

The above lines refer undoubtedly to P. tesseUata^ which £[alm 
mistook for the European insect which was mentioned by Linnaeus 
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in " Fauna Suecica," published in 1746, but which was described in 
the "Acta" of XJpsala in 1736 under the name of CJiermes (dni L, 
Later, by mistake or oversight, Dr. M. Geoffroy^ redescribed this 
latter insect under the name of Psylla viridis^ and as inhabiting the 
alder, without recognizing in it the Chermes aim L., which may be 
considered typical of the genus Psylla^ and a good illustration of 
which, though without a name, will be found in "M&noires pour 
Servir a lUistoire des Insectes,'' Volume HI (1737), Plate XXVI, 
figure 1, by M. de Reaumur. Another figure of the same psyllid was 
published by J. H. Sulzer* under the name of Chermes aim L. 
Evidently this psyllid, from a distance, bears some resemblance to 
our American insect P. tesseUata^ which inhabits the American 
alders. 

Kalm was therefore greatly mistaken when he supposed that our 
insect was the same as the European Chermes aim L,, or rather, as 
it is now known, PsyUa oLrd, 

Katzeburg • refers to this insect in the following words : 

Auf Erlen [alders], ist die im Puppenzustande sehr sonderbare, kurzborstigd, 
grtine, zuletzt schwarzaftrlge, als Fliege, schSn grassgrtine \\"' lange P. alni L., 
welcbe meist in der Blattachsel ihren Sitz hat, sehr, ausgezeichuet durch lange 
weisse Wolle, welche bew^lich zu werden scheint, wenn das Insect beunruhigt 
wlrd. 

An English translation of the above would read as follows : 

On the alders are found very curious,' green, short-spined pupse, the anal 
end of which in time becomes quite black, which eventually change into the 
11 lines long, bright, grass-green Psylla alni L. They are generally stationed in 
the angles formed by junctions of the petioles of the leaves and the twigs. The 
most obvious characteristic about them is the very long, white wool, which 
appears to move whenever the insect is irritated. 

All of the above facts prove that the European Chermes or Psylla 
alni L. has nothing in common with the American insect. 

PIBST SEBIES: PEMPHIGUS ACEBIEOLU BILEY. 

Observations on the first or original series of Pemphigus acerifolii 
Riley, inhabiting the soft, or silver maple, Acer dasycarpum^ were 
commenced by me in 1878 and continued until the year 1911, whereas 
observations on the alternating, or second series, of Pemphigus tes- 
seUala Fitch, inhabiting the alders, were started in 1883, or about 
five years later than those of the former. 

Pemphigus ax>eirifolii issues during the early or middle part of 
April, or as soon as the young leaves appear, from winter eggs de- 
posited the previous fall in cracks or under loose bark on the trunks 

» nistolre Abr^^ des Insectes, vol. 1, p. 486, no. 3, 1799. 

• Die Kennzeichen der Insekten, PI. XII, 1761, 

• Pie Porst-Ineecten, vol. 3, p. 187. 1844. 
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of maples, on which return migrants from alders had delivered 
themselves of the true sexes. 

These young stem-mothers, after hatching from winter eggs, travel 
upward onto the branches and settle on the midrib of the underside 
of the young leaflets. Usually there is but 1, though frequently there 
may be 2, 3, or more on the same leaf, in consequence of which, as 
well as from the increasing irritation, the leaves thus infested exhibit 
a more or less marked tendency to fold or almost to " double up " 
from the midrib downward. 

Under or within this protection or covering there may be observed 
numbers of larvae and pupae of different stages, up to 100 or more, in 
company with their mother, all of which, from early in June to the 
end of July, or until the supply for migrants has been exhausted, 
develop into winged migrants, without, however, leaving any larvae 
behind to continue the series on the maple. These migrants fly then 
to the alders, which frequently are rather distant frcan the maples, 
and settle at once on the underside of the leaves of these shrubs, where 
they are soon engaged in depositing their larvae, which surround 
them in a circle of about 20 to 100. These larvae, after feeding for 
about an hour or so, move to the twigs, branches, or stems of the 
shrubs to start a new cycle of life for the species. Here a number 
of generations is developed, after which, from about the middle of 
September to the middle of October, numerous return migrants are 
developed, which fly back to the trunks of the maples to continue the 
cycle of life prescribed by nature. 

In consequence of these facts, which were gradually obtained, I 
have been able to prove beyond a doubt that the original host plant 
of this species is the silver maple, and not, as might be supposed, the 
alder; the latter is its secondary food plant, and proof of this was 
established during June of 1903. 

In conjunction with the above, it seems proper and just to give 
some of the observations made through which the life histc«7 of the 
species was definitely ascertained. 

Besides the migrants from the maple and return migrants from the 
alder, I ascertained also that after the departure of the return 
migrants numbers of mature, apterous females still remain upon the 
alders and keep on producing additional lar\'ae, all of which, without 
casting a skin, crawl down the stems, and frequently to the stouter 
roots, which are more or less surrounded by cavities made by ants, or 
hide between or beneath the dead leaves, etc., which surround the base 
of the shrubs, for hibernation. These form the first hibernating series 
of larvae and neither feed nor grow until the sap rises again the follow- 
ing spring, when, after an absorption of sufficient nourishment, they 
cast their first skin and keep on growing until mature, at which time, 
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like their parents, they also deposit numbers of larvae, which in turn 
reach maturity. 

Multiplication goes on in this way until a second series of migrants 
is produced the following fall from the original settlers. However, 
there remain again enough apterous females to produce a second 
series of hibernating larvae, to produce an additional series of 
migrants. A third series of migrants and hibernating larvae was 
also traced. 

How long the vitality of the original stock will last it is impossible 
at present to surmise, though it seems that multiplication may go 
on indefinitely if the aphides are not exterminated by carnivorous 
enemies or by parasites. 

The most active among the carnivorous enemies are the larvae of 
the lycaenid butterfly Ferdseca tarquinitts Fabricius; the larvae of the 
lacewing fly Chrysopa sicheli Fitch [=C quadripunctata Burmeis- 
ter] ; the larvae and imagos of two ladybirds, Hippodamia convergent 
Guerin, and Adalia hipunctata Linnaeus; the larvae and imagos of a 
hemipteron, (Nobis) Pagasa fusea Stein, besides the larvae of various 
syrphid flies, which generally prove very destructive to these aphides 
and frequently exterminate whole colonies. 

Internal parasites are thus far not known. 

Besides these enemies, there are various species of ants which are 
mainly attracted to these aphides by the honeydew ejected by them, 
upon which they feed, while some of them even protect the aphides 
against enemies by constructing tubes or tunnels of earth over and 
around such colonies, leaving here and there a few exits open to 
enable the ants to enter and leave. The ants which have been 
observed to construct tunnels or covers over these aphides are I'api- 
noma sessUe Say and Cremastogaater lineolata Say; among those 
which simply gather honeydew, Ccmiponotus pennsylvandcus De Geer, 
Lasius alienus Forster, and Mononborium minimum Buckley {mdnu- 
turn Mayr) have been observed. 

EXTRACTS FROM NOTES MADE AT THE TIME. 

June £8y 1883. — Migrants from maple leaves, placed in a jar for 
observation, deposited since yesterday a large number of larvae. All 
of them were provided with a long rostrum, which proved that they 
were not the sexes of this species. 

Foimd to-day two colonies on leaves of maple near Rosslyn, Va., 
and considered the migrants in these colonies at that time as being 
identical with those of Pemphigus tessellata Fitch, though notwith- 
standing that migrants were flying, I failed to observe any of them 
or their larvae on any of the alders examined. However, after 
placing infested leaves of maple with a branch of alder I found, 
later on, that two of the migrants had settled on the alder leaves. 
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With them were also a few small colonies of larrse which had settled 
on the branch, while recently deposited larvae were also observed on 
the leaves, 

June 7, 190^. — Received to-day from Chatham, Va., some leaves of 
maple infested with pupie and migrants of Pemphigus acerifolii. A 
number of these migrants were placed with a potted plant of alder 
for observation, and I found the following day that quite a number 
of these migrants had settled on the underside of some of the leaves, 
and with them were many young larvae which they had deposited, 
all of which proved them to be identical in every respect wiUi those 
ot Pemphigus tesseUata. These 
lame were reddish or brown- 
ish red and provided at the 
anal end of the body with a 
white and curly or cottony 
secretion, which gradually 
spread over the whole insect 
until it had the appearance of 
a little lump of cotton. 

Migrants which were placed 
with a potted maple died with- 
out depositing any larvie. 

June 23, /9i>5.— Observed 
to-day some migrants of Penv- 
phigm acerifolii, on tbe un- 
derside of leaves of alders, 
Alnua rugoea, near the Chain 
Bridge, District of Columbia. 
They were each surrounded by 
a circle of about 28 larvae, all 
of which had already cast 
their first skin, which was ad- 
hering to the leaves. These 
Fio. i.—pruciphUna teaiciiata: Migraiits larvse were orange and their 

from maple to alder. (Original.) , , , ... , 

abdomen covered with a long 

and backward-directed, cottony secretion, whereas that of the thorax 
was shorter and quite erect, longest along the median line. Some- 
times three or four o£ the migrants had settled on the same leaf; 
some of them were already dead or barely living. On some of the 
leaves were several rings of cast skins, varying from 18 to 40 in num- 
ber, while on the branches of the same shrubs were numerous larger 
or smaller colonies of larvse. 

April 11, 1905. — While examining trunks of maples near Rosslyn, 
Va., I found, under the shaggy bark of a tree, numbers of dead and 
dry return migrants, and with them also some of the young stem- 



FIBST SEBIES: PEMPHIGUS ACEBIPOLII RILEY. 13 

mothers, slowly moving about, all of which would have had to crawl 
5 to 10 feet to reach the nearest branches. Young larvae were not 
yet present, though the buds were just swelling. 

May 11^ 1906. — To-day I saw near Rosslyn, Va., a few young stem- 
mothers on leaves of lower branches of maples stationed near the 
base of the midrib on the underside of the leaves. Two of them were 
already fully grown and completely covered with a large amount of 
woolly secretion, irregularly interspersed with rather long and more 
or less curly or wavy white threads. These two females deposited a 
few larvae till the day following. 

May 18, 1906. — Found at Rosslyn, in the same locality as above, six 
of the stem-mothers on one of the maples. With one of them were 
75 and with another one over 100 larvae, which were already of two 
stages and of a pale orange color. The smaller larvae had a brush 
of white secretions at the end of the body, whereas the whole dorsum 
of the larger or older larvae was covered with long, white wool, inter- 
spersed with twine-like, wavy strands. 

June ff, 1906. — A lot of maple leaves badly infested with Pem/phi- 
gvs acerifoUi were received to-day from Fredericksburg, Va. Among 
the aphides were quite a number of migrants, some of which were 
placed on leaves of a potted alder and soon settled on the underside 
of these leaves. On examining this tree in the afternoon of the 
next day I found that one of the migrants had deposited a consider- 
able number of larvae, which soon after were seen traveling up and 
down the stem. 

June 10, 1906. — Discovered to-day four colonies of Pemphigus ^ 
acerifoUi on leaves of maple near the Chain Bridge, District of 
Columbia. The infested leaves were almost folded, both halves bend- 
ing down from the midrib. Inside of these folds were numbers of 
pupae which at the anal end were provided with about 12 rather 
stout, twine-like, and somewhat wavy or curly white filaments, about 
3 or 4 times the length of the body, spreading out fanlike, inter- 
mixed at their bases with shorter, fine wool or secretion. In the 
immediate neighborhood numbers of migrants were already found 
on the leaves of alders accompanied by a brood of their larvae, 
besides numerous colonies of larvae on branches and stems. 

June 18, 1906. — A large colony of larvae from migrants of Pemphi- 
gits acerifoUi, which had settled on the stem of a potted alder, was 
greatly reduced by pupae of {Nobis) Pagasa fusca Stein, which fed 
on the aphides. 

June 26, 1906. — Observed to-day numbers of migrants from maple 
on the underside of leaves of alders near the Chain Bridge, District 
of Columbia. Many of them were already dead, though all others, 
still living, were empty and shrunken. Two of the migrants, alive 
and active, were surrounded by numerous larvae, and still depositing. 
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There were also numerous colonies of young larvae on the branches 
and stems. 

May 28^ 1911. — Found to-day one colony of Pemphigus acerifolii 
on a leaf of maple near Rosslyn, Va., containing one stem-mother 
and 135 of her progeny — ^mostly pupae, in various stages of develop- 
ment — besides many quite small larvae, while the mother appeared 
to be in a condition to deposit still more. 

SECOND SEBIES: PEMPHIGUS TESSELLATA FITCH. 

Notwithstanding that the insect under this name had been known 
to me since 1869 as having a range from Canada to Florida and as 
far west as St. Louis, Mo., occurring upon native and foreign species 
of alders, the first attempt to learn its life history was begun in 
June, 1883, when young colonies had established themselves on 
branches of different kinds of alders on the grounds of the Depart- 
ment of Agriculture at Washington, D. C. The larvae were appar- 
ently the progeny of migrants from maples nearby. They had 
settled on the underside of the branches in groups of 4 to 8 speci- 
mens, arranged in circles, with their heads toward the center. All 
were covered with rather long, white secretion, so as to resemble 
a rosette, or a single insect, reminding one strongly of some of the 
aleyrodids. This secretion issues fr(Mn 6 rows of transversely oval 
and rather flat warts. 

Early in October of the same year some of the branches were 
almost completely covered with colonies 12 or more inches in length. 
Among the great number of apterous females were also many pupae 
and large numbers of winged specimens. 

EXTRACTS FROM NOTES MADE AT THE TIME. 

April 28^ 1897, — Observed again small colonies of larvae on alders 
on the Agricultural grounds. All of them were densely covered with 
a white and woolly secretion, intermixed with stout and curly threads. 
They were closely packed and resembled colonies of large mealy- 
bugs, arranged more or less in circles ; sometimes they were, however, 
so much crowded that many were actually standing on their heads. 
These larvae had apparently been hibernating since the previous fall. 

Septeraber 12^ 1897. — Found large colonies of this insect on alders 
at Cabin John, Md., and among them numerous pupae and migrants. 
The winged specimens were densely covered with long, white tufts 
of secretion, which formed a dense mass on the dorsum and around 
the end of the body, besides projecting in shaggy tufts above the 
closed wings. This secretion was intermixed at the anal end of the 
body with longer and stouter threads; along the sides of the abdomen 
were rather long, delicate, and somewhat curly, erect tufts or 
streamers, and also long and forwardly directed tufts on the thorax 
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and head, whereas the ventral side of the body was densely covered 
with a short and white secretion. 

September H^ 1897. — ^A lot of migrants from alders were placed in 
a tube to obtain their progeny. By the following day they had de- 
posited a nmnber of larvae which, on examination, proved to be the 
sexes, or males and females, of this species, both of them without 
a rostrum. The females were about twice as large as the males and 
of a bright yellow, whereas the males were greenish or greenish 
yellow. The antennae and legs of both were colorless. Each of the 
females contained only one egg. 

Most of the males were dead about 7 days later, whereas most of the 
females were still alive, active, and mature. These females had 
cast four skins, which in most cases were still attached, in a con- 
tinuous string, to the end of the body. None of the females had in- 
creased in size, and they looked the same as before. Some had 
secreted a quantity of rather long and woolly secretion, which covered 
the posterior half of the body. 

September 21^ 1897. — On examining the trunks of maples near 
Bosslyn, Va., I discovered one of the sexual females in a crack of the 
bark, in the company of a migrant from alder. 

Septemher 30^ 1897. — Examined the trunk of a European alder on 
the Agricultural grounds, the branches of which were still covered 
with this insect; on the trunk were also a few migrants, though I 
failed to find any of the sexes or the winter eggs ; there were, however, 
on the rough bark and tucked away in cracks or cavities large num- 
bers of hibernating larvae, while others were still coming down. 

Novemher S, 1897. — ^Reexamined the same tree, and found again 
numerous hibernating larvae in cracks and in empty egg-cases of 
spiders, but none of the sexes or winter eggs ; these larvae were either 
covered with a bluish-white secretio/i or ornamented with 6 dorsal 
rows of squarish, mealy patches, giving them a pretty, checkered 
appearance. 

After an unavoidable intermission of a number of years, observa- 
tions on this particular aphis were again taken up in 1903. 

January 11 j 1903. — ^While again examining alders on the Agricul- 
tural grounds, large numbers of colonies of this species were seen 
on the shoots, all of them being covered with cottony secretion. On 
examining these colonies it was found that all of the apterous females 
were dead, having evidently been killed by the late frosts, but under- 
neath them, and between, were found live and active hibernating 
larvae, which evidently had been protected against the wintry blasts 
by the covering of their dead mothers. 

Septemher 27, 1905. — ^A few colonies on alder were found near the 
Chain Bridge, District of Columbia, and among them numbers of 
return migrants. 
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October 5, 1905. — ^Large numbers of return migrants were found on 
the trunks of many of the maples near Rosslyn, Va., while on alders 
near by some colonies of Perrbphigua tessellaia, composed of apterous 
females, accompanied by numerous larv© of the hibernating series 
and numbers of return migrants, were observed. A comparison of 
these migrants with those found at the same time on the trunks of 
maples, or with those of the first series, termed Pemphigus acerifoUi, 
proved them to be absolutely alike. These return migrants to the 
maples were scattered over the trunks of the trees from the bottom 
to at least 50 feet above 
the ground, or as far up as 
the eye could reach, re- 
sembling flakes of snow. 
Frequently as many as 20 
or more were counted in 
some of these batches. 

With the migrants were 
also numbers of the true 
sexes, many of them in 
copula. Some of these 
females had crowded into 
such small cracks that it 
seemed almost impossible 
for them to do so ; 34 speci- 
mens of both sexes were 
found between and under 
some old spider webs, while 
near them under a small 
piece of loose bark were 
110 of the sexual females, 
closely packed. There 
were also winter eggs in 
groups of two or more, 
slightly covered with or 
embedded in a delicate 
layer of white wool. The 
empty females were colorless and generally died some distance from 
their egg, though sometimes a dead female was found with the eg^ 
still attached to it. 

July 19, 1906.— NeRr the Chain Bridge, District of Columbia. 
Failed to find Pemphigus acerifolii on leaves of maple, nor were any 
migrants observed on leaves of alders. I discovered, however, 3 
colonies of the hibernating series, some of which were already ma- 
ture females, accompanied by hundreds of young larvse, distributed 
in patches of 5 to 10 or more, al! arranged in circles, with their 
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heads directed toward the center, each specimen being ornamented 
with six rows of shaggy or threadlike secretion. 

October 15^ 1906. — ^After examining thousands of alders near the 
Cihain Bridge, District of Columbia, only three colonies were discov- 
ered, ccmiposed of apterous females and their larvae situated near 
the surface of the ground on the stems, each of which was completely 
covered with a tube of mud constructed by the small ant Tapinoma 
sessile Say. I saw, however, on the trunks of large maples, thousands 
of dead return migrants and the sexual generation belonging to them. 

Noverriber 26^ 1907. — Observed again near the Chain Bridge num- 
bers of hibernating larvsB between the dead and decaying leaves which 
had accumulated around the base of a small shrub. All of them were 
quite lively, though not feeding. They were very dark greenish or 
almost black, covered with a mealy secretion, and provided with a 
cotton-like brush at the anal end of the body. 

March 11 J 1908. — ^Numbers of hibernating larvae were found near 
Somerset, Md., which had gathered around the base of the shrubs, 
though still covered with fallen leaves, while smaller colonies had 
already settled from 1 to 4 feet above the ground, arranged in circles 
of 5 to 10 specimens. All were covered with a bluish- white secretion 
and had 4 dorsal rows of small dense and rounded white knobs and 
a fringe of woolly secretion along the sides and around the anal end 
of the body. 

May i-i, 1908. — Found again near Somerset one small colony, about 
2 feet above the ground, composed of mature apterous females of the 
hibernating series, besides numbers of young larvse deposited by them 
which had settled near by while others were still crawling about. 
These young larvae form the third generation of descendants from 
migrants of the previous spring. 

June 12^ 1908. — ^Numbers of colonies of the hibernating series, each 
colony being about one-half an inch in length, were seen at Great 
Falls, Va., on small shrubs. They were about 10 inches above the 
ground, whereas those on taller trees had located 10 to 25 feet above 
the ground. All of them were already in the third stage, were closely 
packed, and covered with a fuzzy secretion. Migrants from maples 
were not present. 

Septerriber 2^, 1908. — ^Numerous colonies of this species were again 
observed on alders near Somerset, Md. Some of the colonies were 
more than 6 inches in length and were stationed from near the ground 
to 2 feet above. They were composed of apterous females, numerous 
larvae of the hibernating series, pupae, and some return migrants, 
while at the same time a considerable number of these return migrants 
and many of the sexual generation were found on the trunks of 
maples along a street near by. 
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October 16^ 1908. — Examined some tall alders near Rosslyn, Va., 
on which migrants from maples had settled in spring, and found 
four colonies about 10 feet above the ground. These colonies were 
from 6 to 10 inches long and contained apterous females and numer- 
ous larvffi destined for hibernation. They were crawling down the 
stems to the base, where they congregated in a dense mass, while a 
great many were already in hiding between the fallen leaves near 
the base of the trees. There were also many of the return migrants, 
which were crawling to the tip of the branches or to the terminal 
leaves, on which they settled, ready for migration. 

April 27^ 1909. — ^Examined again the above alders near Rosslyn 
and found that some specimens of the hibernating series were already 
in the second and third stages. 

In the youngest, or first stage the antennse are distinctly 4-jointed ; 
in the second stage, after eating a skin, they are 5-jointed; they are 
also 5-jointed in the third stage, though the divisions between the 
joints are much more distinct. 

June 15^ 1909. — Observed some migrants of Pemphtgns acerifolii 
and their larvae on the underside of leaves of alders and numerous 
colonies of such larvae on the stems or trunks of such shrubs from 
1 to 10 fe^ above the ground, at Great Falls, Va. (Early in October 
of the same year large colonies were seen on the same alders, about 
4 to 15 feet above the ground, composed of apterous females, accom- 
panied by numerous larvae of the hibernating series which were 
swarming down the stems, and numbers of the return migrants.) 

June 29^ 1910. — Saw again numbers of migrants of Pemphigus 
acerifolii^ with recently deposited larvae near them, on the underside 
of leaves of alder near Somerset, Md., while numbers of migrants 
were still flying about. There were also numbers of colonies of 
apterous females belonging to the hibernating series and numerous 
larvae deposited by them. 

Septemher 17^ 1910. — Numerous colonies of Pemphigus tesseUaia^ 
about 4 feet above the ground, were again found on alders near 
Somerset. They were composed of apterous females and their larvae, 
besides pupae and return migrants. Many of these colonies were 
being preyed upon by larvae of Femseca tarquiniu^^ as well by larvae 
of coccinellid and chrysopid insects. Many of the apterous females 
descended during October to the base of the shoots or stems, even as 
far down as 1 or 2 inches below the surface, where they were sur- 
rounded by numerous hiberating larvae, constituting a second series. 
All of these colonies were covered with tunnels of clay constructed 
by Crenmstogaster lineolata Say. 

DESCBTPTIOir OF THE PBINCIPAL STAGES OF PBOCIPHILXJS TES- 

8ELLATA EITGH. 

In view of the fact, as has already been stated, that the spring 
migrants from the maple to the alder and the return fall migrants 
from the alder to the maple are absolutely identical and, as a rule, 
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destined to continue and to conclude the yearly cycle of life for the 
preservation of the species, 
the following descriptions 
of some of the principal ■ 
stages are herewith in- 
cluded. 

SEXUAL GENERATION. 

The larva-like sexes of 
the species, which, toward 
the end of September and 
early in October, occur on 
the trunks of maples, are 
rather small and without 
a rostrum for the absorp- 
tion of food. 

SEZrAL PBUALI. 

The sexual females, as 

found under loose bark of 

maple, are of an orange color, with the sides of the body more or 
less distinctly grayish 
' green. They are elon- 
gate-oval and rather 
plump, and contain only 
one large orange egg, 
which reaches to the 
prothorax. The legs 
and antennae are whit- 
ish ; the eyes small and 
black. The posterior 
lateral angles of the 
prothorax and of the 
first abdominal segment 
are rather prominent, 
while similar though 
smaller angles are also 
present on all of the 
other abdominal seg- 
ments except the termi- 
nal one. The antennte 
are rather short and 

reach for a short distance beyond the anterior margin of the meso- 
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thorax; they are 5-joiiited; joint 3 is shortest and joint 6 longest, or 
about as long as joints 3 and i combined ; joints 1, 2, and 4 are some- 
what longer than 3, but shorter than 5, and subequal in length. All 
of the tarsi of both sexes are provided with short, capitate digitules. 
Length, about 1.2 nun. 



I leaf of msple. 



The male is of a more or less greenish color, with its antennte and 
legs somewhat dudry. It is rather small and about one-third or less 
the size of the female. The antennae are about as long as those of the 
female, though stouter, while the proportion of the length of the 
various joints is the same in both sexes, tiength, about 0.H mm. 
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WlflTim EOQ. 

The winter eggs, especially in the vicinity of Washington, D. C., 
are generally deposited during the first half of October, in cracks 
and under loose bark of the trunks of silver or soft maples, where they 
are embedded in delicate white wool. They are highly polished and 
at first of an orange color, with a greenish-gray central spot, though 
they change gradually to a blackish green. They are elongate-oval 
and almost twice as long as wide. Their length is about 0.7 nun., 
and the diameter 0.4 mm. 

AS£XUAL OENERATIONa. 



As had been stated before, it has been demonstrated that the in- 
fested leaves on maple trees 
exhibit a more or less distinct 
tendency to fold or to double 
downward, so as to protect 
the insects within this fold, in 
which frequently there is a 
large and closely packed 
colony of aphides, covered 
with a cottony secretion which 
gives the entire mass a re- 
semblance to a large white- 
haired caterpillar. 

YOUNQ STEU-tfOTHEB. 

The general color of the 
young stem-mother is a dull 
blackish or brownish green, 
the head being darkest. The 
eyes are black and the antennce 
and legs dusky. The insects 
are covered with a delicate 
bluish-wbite secretion, and ornamented with four dorsal and a lateral 
row each side of whitish cottony knobs. The antennee are 4- 
jointad and do not reach to the mesothorax; the two basal joints are 
shortest; joints 3 and 4 are longest and subequal in length, each being 
about as long as the two basal joints combined ; the third is some- 
what stoutest at the apex, while the fourth, including its short, 
blunt spur, appears to be more or less distinctly fusiform. The ros- 
trum is large, and reaches almost to the tip of the abdomen. Length 
about 0.7 nun. 
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UATUBE BTBU-UOTBEB. 

The mature stem-mother, ks seen on the leaves of the maple, is 
densely covered with white wool, which is interspersed with long, 
stout, white, and wa\'y strands. This secretion hides the insects com- 
pletely from view, in ccmsequence of which they resemble small 
flakes of cotton. Their natural color is dark yellowish green or olive ; 
the end of the body is black; the legs are of the ctrfor of the body, 
with the apex of the femora and tarsi blackish. The antennte, includ- 
ing the indistinct spur of the terminal joint, are 5- jointed; they 
are rather short and reach about to the mesothorax. The first 
joint is stoutest and slightly the short- 
est; it is about as long as wide, with 
the apex truncated ; joints 2 and 4 are 
sxtmewhat longer than the first and sub- 
equal in length; joints 3 and 5 are 
longest and each of them is almost as 
long as the two basal joints combined ; 
the four basal joints are of the color 
of the body, while the fifth is blackish. 
Length of body about 4 mm. ; diameter 
about 3 mm. 

The mature stem-mother deposits be- 
tween 100 and 400 larvse, all of which 
form the first generation, which may 
be termed the pupiferous generation, 
since all of them gradually develop into 
the winged or migratory form and, 

, „ , , , after having attained maturity, migrate 

uaiurc Btem-motbet and an- to the leaves 01 aMers to deposit their 
tenna. (Original.) larvK, which, in tum, become the pro- 

genitors of the second series, which has been described, by Dr. Asa 
Fitch under the name of Eriosoma tesseUata. 



The migrant, as well as the return migrant, is rather large and 
stout. The head with its antennee, the thorax, and the legs are 
black. The abdomen is of a greenish-brown or almost black color, 
being palest on the ventral side. The dorsum of the thorax and of 
the abdomen is densely covered with a whitish woolly or cottony 
secreticm, which generally projects above the closed wings and be- 
yond the end of the abdomen, while most of the secretion of the head 
is generally rubbed olf. The ventral side is covered with a whitish 
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powder, which is most dense on the sternum. The antenme are rather 
short and reach to or somewhat beyond the insertion of the front 
wings ;, they aie provided with only a few fine hairs on joints 3 to 5 ; 
there are also 9 to 13 annulations on antennal joint 3, 3 to 5 on joints 
4 and 5, and from 5 to 7 <» joint 6, all of which annulations are more 
<n: less indistinct. The tail and last abdominal segment are short 
and semicircular, surrounded around the edge with slender fine hairs. 
Nectaries or nectar-pores are absent. The venation of the wings is 
similar to that of other pemphiginids. Expanse of wings about 12 
nun.; length of body about 4 mm. 




!□. 8. — Proetphttiu teiiellata: Ulgrant and ■: 



The apterous females, as found on the stems of alder, are densely 
covered with whit© woolly or cottony secretion, which gradually 
covers a whole colony, though frequently hidden from view by a 
covering of earth erected over them by Cremaatogaater and other 
ants. After having been denuded of their cottony secretion they 
are found to be of a reddish or dark orange-brown color, with the 
divisi<xis between the abdominal segments much darker or almost 
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black; the antenne and legs are the color of the body and the tarsi 
are blackish. The antemiie are 6-jointed, rather short, and reach 
at most to the middle of the mesothorax. Antennal joints 3 and 6 
are longest and subequal in length, each being about as long as joints 
4 and 5 combined; joints 1, 2, 4, and 5 are shortest and subequal in 
length, with the two basal joints, as usual, stoutest; all of the joints 



Fia. 10. — ColonlM < 
apteroQB rcmalea D 
alder. (Original.) 



are provided with a few fine and short hairs. The tail and last 
abdominal segment are as in the migrant. Length about 3 mm. 



HIBEBNATINO SERIES. 



The hibernating larvte, as well as those deposited by migrants and 
apterous females, are of an orange color, with the eyes and tarsi dark 
brown or black; all of them are covered with a short and shaggy 
secretion. The antennie are 4-iointed in all of them; they are 
short, as usual, and reach to nearly the middle of the mesothorax. 
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The first joint is shortest, stoutest at the apex, and about one-hali 
the length of the second ; joint 3 is longest, rather slender, though 
somewhat stoutest at the apex ; joint 4 is next in length and about 
twice as long as the second. The rostrum is almost as long as the 
body. Length about 1 mm. 

ECONOMIC STATUa 

This species may not be considered as particularly injurious, though 
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it may occasionally become quite annoying if present in ni'merous 
colonies on the leaves of maple trees, in consequence of which it may 
be advisable to suggest some method for keeping it down, if not 
actually exterminating it, in certain localities. To accomplish this 
result it is advisable to cut down all of the shrubs of alder during 
the spring and fall to near the surface of the ground and to bum 
all of the bush as soon as possible, in order to destroy all of the 



26 UFE HI8T0ET OF THE ALDEB BLIGHT APHIS. 

colonies as a measure to prevent the maturing of the return migrants. 
Still later in the season it is advisable to spray all of the ranaining 
stumps of the shrubs, as well as tlie accumulated dry leaves and other 
debris surrounding tliem, with a dilute solution of kerosene emulsion, 
in order to destroy the hibernating larvsB. If these shrubs are kept 
down for a few years there will be no chance for the migrants from 
maples to deposit their larvae and consequently no return migrants 
to fly back to the trunks of maple trees. 
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Described from five specimens. Types mounted on five balsam 
slides, in the collection of the Bureau of Entomology, U. S. Depart- 
ment of Agriculture. La Fayette, Ind., 1910. 

aeniis TOXO^TERA Koch. 

Seven species of the genus Toxoptera have been described, the one 
described in this paper being the eighth. All, with the exception of 
this last and^r. caricis Fullaway, occur in Europe, while only three 
(T. graminum, T. auraniii, and T, muhlenbergise) are known to 
America. T. caricis was described from specimens collk*ted in 
Hawaii. The following table may be of service to other workers: 

KEY TO THE GENUS. 

I. General color of apterous viviparous females black or dark rusty. 

a. Apterous females dark rusty; margin of abdomen bearing tuberculate hairs; 

wing veins pale fuscous, stigma white sdrpi Passerini. 

On Scirpus specierum and S. lacustris. 

aa. Apterous females black; margin of abdomen not bearing tuberculate hairs. 

b. Sixth antennal segment of winged female equal to one-sixth the terminal 

filament; wing veins and stigma fuscous; fork of cubital vein arising 

before the point where the stigmal vein originates. 

awrantii Boyer de Fonscolombe. 
On orange, citron, and Ccrmellia. 

Syn. T. aurantise Koch. 

T. camelliss Kaltenbach. 

Ceyhnia theaccola Buckton. 

hb. Sixth antennal segment of winged female equal to one-fifth the terminal 

filament; wing veins and stigma not fuscous, pale yellowish; fork of cubital 

vein arising opposite or beyond the origin of the stigmal vein. 

clematidis Del Guercio. 
On ornamental Clematis. 

II. General color green, yellow, or brownish yellow. 

a. Body of wingless viviparous female dark green, variegated with shining black. 

Stigma green variegala Del Guercio. 

On Jthamnus alalemus. 

aa. Body uniformly green, yellow, or brownish yellow. 

b. Style black, at least in the winged viviparous female. 

c. Body of wingless viviparous female uniformly dark green; style black. 

alatema Del Guercio. 
On Rhamnus alatemus. 

cc. Body of wingless viviparous female brownish yellow, paler at the margins; 

* style darker than body color; cornicles very large, extending beyond tip 

of style, much- constricted at base and apex caricis Fullaway. 

On Carex sp. 

bb. Style green, yellow, or but slightly dusky. 

d. Cornicles uniformly pale greenish or yellowish green; usually a small 

yellowish area on the abdomen at base of each cornicle; the media 

(third discoidal) branching at about three-fifths the distance from 

the ba«e of the vein to the tip of the wing; antennal segments III 

and "VI ^lament" subequal. Males wingless. . .muhUnbergiK n. sp. 

On MuhlenbergiaHp. 

dd. Cornicles blackish at tip; the media (third discoidal) branching at 

about one-half, or less, the distance from the base of the vein to the 

tip of the wing; antennal segment ** VI filament'' noticeably longer 

than III. Males winged graminum Rondani. 

On wheat, oats, rye, barley, and various grasses. 
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DISTBIBXTTION OF TOXOPTEBA MUHLENBEBGIA. 

This aphis has been found through northwestern and west-central 
Ohio and through east-central and northern Indiana. It probably 
may be found in any location in which Muhlenbergia flourishes. 

FEEDINa HABITS. 

Individuals of this species concentrate on the tender shoots and 
are rarely found on the tough leaves unless the plants are badly 
infested. They congregate in the curled central growing shoott As 
this leaf expands and unfolds, they go to the younger curled leaf just 
below this. When in great numbers, they cause these tender shoots 
to wilt and turn yellow. 

HOST PLANTS. 

Up to the present time Muhlenbergia sp. appears to be the normal 
host, though this aphis often goes to bluegrass {Poa praterms) when 
first hatched, since the young sometimes appear before Muhlenbergia 
has started growth. Colonies have been established on wheat, though 
they do not appear to thrive very well on it. 

LIFE HISTORY. 

As stated previously, the sexes were reared in October, 1908, at 
Richmond, Ind. A number of eggs was obtained from these females 
and they were taken to I^a Fayette, Ind., in March, 1909, but failed to 
hatch. 'Later on in the year these aphides were found in abundance 
and rearings were begun, with the result that a large number of the 
sexes and an abundance of eggs were obtained in the fall. 

CONTINUOUS-GENERATION EXPERIMENTS. 

About 1,000 eggs were collected in the fall of 1909 with the hope 
of getting stem-mothers to start a series of continuous generations. 
None of these eggs hatched, however. Large numbers of eggs were 
found in the field and from these the continuous-generation series 
were started; that is, starting with the stem-mother and isolating^ her 
first bom and the first born of each successive generation until the 
sexes appeared; and a second series, consisting of the last born from 
the stem-mother and the last born of each successive generation until 
the sexes appeared. By adding the number of first and last born 
generations and dividing the result by 2 we are able to arrive at the 
approximate number of generations that would be produced during 
the year. Much other data would also be accumulated in this way 
on tiie daily production of young, the maximum and minimum num- 
ber of young produced, and the average length of life. 

The table following gives in detail the consecutive generations of 
the first and last born series, starting with a stem-mother that 
hatched March 28, 1910. 
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TabU of consecutive generations of Toxoptera mvhUnhergix — Continued. 



Date. 



Aug. » 
Aug. 10 
Aug. 11 
Aug. 12 
Aug. 13 
Aug. 14 
Aug. 15 
Aug. 16 
Aug. 17 
Aug. 18 
Aug. 19 
Aug. 20 
Aug. 21 
Aug. 22 
Aug. 23 
Aug. 24 
Aug. 25 
Aug. 26 
Aug. 27 
Aug. 28 
Aug. 29 
Aug. 30 
Aug. 31 
Sept. 1 
Sept. 2 
Sept. 3 
Sept. 4 
Sept. 5 
Sept. 6 
Sept. 7 
Sept. 8 
Sept. 9 
Sept. 10 
Sept. 11 
Sept. 12 
Sept. 13 
Sept. 14 
Sept. 15 
Sept. 16 
Sept. 17 
Sept. 18 
Sept. 19 
Sept. 20 
Sept. 21 
Sept. 22 
Sept. 23 
Sept. 24 
Sept. 25 
Sept. 26 
Sept. 27 
Sept. 28 
Sept. 29 
Sep*. 30 
1 
2 



Oct 
Oct. 
Oct. 3 
Oct. 4 
Ofit, 
Oct. 
Oct. 
Oct. 8 
Oct. 9 
Oct. 10 
Oct. 11 
Oct. 12 
Oc*. 13 
Oct. 14 



Tem- 
pera- 
ture. 



86 
77 
85 
85 
87 
87 
92 
92 
91 
92 
78 
82 
84 
90 
86 
82 
84 
80 
70 
75 
80 
85 
90 
80 
70 
77 
86 
84 
84 
82 
82 
85 
68 
69 
80 
79 
64 
68 
73 
77 
80 
85 
75 
79 
78 
78 
70 
74 
68 
72 
65 
70 



op 

59 
55 
56 
55 
66 
66 
67 
70 
67 
71 
62 
58 
65 
64 
63 
64 
74 
47 
47 
50 
55 
59 
61 
60 
53 
56 
56 
67 
67 
63 
65 
60 
46 
48 
56 
59 
53 
46 
46 
48 
54 
65 
58 
51 
54 
56 
63 
56 
50 
51 
42 
45 



57 


35 


62 


38 


70 


43 


64 


40 


64 


42 


74 


45 



77 4() 
80 ' 47 



First-born generation series. 
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» Is adult (f now. 



* Died Oct. 31; her young developed into the sexes. 



h, SiHh is, P*rt I. Bui»g of EnloniciloEy, U. S. Dapt. of Agricul 



OuTooon Rearing Shelters. 
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From this table it will be seen that there were 14 generations of 
the first-bom series and 7 of the last bom. This would ^ve approxi- 
mately lOi generations for the year. 



In 1909 some molting experiments were conducted. Five indi- 
viduals that had just been bom were placed in a specially prepared 
cage, as shown in figure 7, and obsen-ed throughout the molting 
period. After becoming adult it was found that there were 1 male 
and 1 oviparous and 3 viviparous females among these 5 individuals. 
In 1910 observations were also made on a stem-mother to note the 
number of molts. Of the 6 individuals, 
all molted 4 times without exception. 

FECUNDITY OF THE SUMMER FORMS. 

The 19 individuals concerned in the 
generation series produced 311 young, or 
an average of 16.3 young each. The max- 
imum number of young produced by a 
single individual was 35. The maximum 
number of young produced by any indi- 
vidual in a single day was 5. 

AGE WHEN INDIVIDUALS BEGIN REPRO- 
DUCING. 

The period between birth and reproduc- 
tion vanes greatly, being longest in the 
spring, when it varies from 15 to 22 days. 
In summer the shortest period was 6 days, 
varying from 6 to 13 days. In the fall it va- 
ries from 9 to 13 days. The average period p,^„_r„„,^ ™,^,™v,^- 
throughout the season for the 13 mdivid- Ege9depo«iiodincuriedieaf«heath. 
uals of the aeries of first bom is 13.1 days. «'«'"y*'"»^. (Original.) 



lyENOTII OF LIFE OF THE VIVIPAROUS FORMS. 

The length of life, like the period between birtli and reproduction, 
varies greatly. During the spring, when lower temperatures prevail, 
the viviparous forms will live from 30 to 63 dajr-s, while in the summer 
they live from 16 to 29 days, and in the fall over 30 daj-s. The 
average length of life throughout the season for the 13 viviparous 
individuals of the series of first bom is 28.9 days. 

■ THE SEXE.S. 

The sexes make their appearance about the first week in October. 
There does not appear to be any particular generation that consists 
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entirety of the sexes. A viviparous female may produce oviparous 
and viviparous females and males or she may produce only the sexee. 
Males and females reach maturity in from 15 to 23 days. The 
• female will not oviposit without having first been fertilized and will 
live, under these conditions, for about a month, her abdomen becoming 
greatly distended with eggs. A female with her abdomen thus dis- 
tended was dissected after death and found to contain 7 e^a. If a 
male be placed in a cage 
with an oviparous female 
when she reaches maturity 
she will begin oviposition 
inabout4days. Theovip- 
arous femfjes, whether 
in the presence of males 
or not, apparently always 
maintain their normal 
position on the plant, 
never elevating the tips 
of their abdomens, as is 
thecaaewith T.fframinum. 

PLACE OF OVIPOSmON. 

Whenreadyto oviposit, 
the females crawl down 
into the leaf sheath, which 
is usually separated from 
the plant stem for a part 
of its length and is some- 
what curled, and deposit 
their eggs in this curled 
portion. The senior au- 
thor has counted as many 
as 200 eggs in such a po- 
sition. Figure 6 repre- 
sents such a leaf sheath . 
that has been uncurled 

Fio. 7— I^mp*lilmney liioliliiB esge useii In rosrlnn aphides. and photographed with 

**'''^'°''" the eggs ill position. In 

the fall of 19(19 e^jp were found by the thousands in just such 

situations, 

KECITXDITY OF THE OVIPAROUS FEMALES. 

Tlie females of this species do not appear to be quite so prolific as 
those of its near reliitive, the dostructive "green bug." They pro- 
<luoe only from 1 to 5 eggs, though as many as 7 eggs have been 
taken fn)m the body of a female that had not been fertihzed. 
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MORTALITY OF EGOS. 

For aome cause or other the egga appear never to hatch well. 
During the fall of 1908 from 50 to 100 eggs were collected; and in 
1909 fully 1,000 were obtained, but not a single egg hatched, though 
they were treated in the same manner as eggs of T. graminum and 
other species that stood the winter in good shape. During the spring 
of 1910 eggs were found by the thousand in the open fields with every 
evidence that not more than one-half to 1 per cent had hatched, though 
no unusual circumstances seemed in 
any way connected with them. 

BEAKINO METH- 
ODS. 

As the Section 
of Cereal and 
Forage Insects 
has been rear'mg 
grass and grain 
infesting aphides 
for over four 
years out of doors 
a brief summary 
is given of the 
methods em- 
ployed, in the 
hope that future 
workers on these 
nsects may find 
some useful sue- Pi<i-9-— lAaiF^himneygeD- Fia. g.— Lamp«hinuia; rtocCcageund tn 

enllonca^iuedlnrearlng rearing aphleds. Original.) 

gestions. aphldeii. (OrlBlnal.) 

The rearing 
stand (PI. I) consists of a shelf 2 feet wiiie of tongue-and-groove 
j-inch boards, supported by a frame or base made of 2-inch 
by 4-inch material. These bases extend up above the shelf 20 
inches and support a gable roof of lapped siding. The shelf is 2 
feet from the ground. One side ia^ dosed by a hinged door that may 
be raised in case of a storm to prevent the cages from being blown 
over. This stand should be placed in the shade, preferably of trees, 
with the hinged side toward the direction from which the prevailing 
storms come. When it is not storming the hinged door should be 
let down to permit of free passage of air. It is also well to place a 
thermograph on the shelf with the cages in order that continuous 
temperature records may be secured. 
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The rearing cages used were of three kinds, a cage to observe molt- 
ing (fig. 7), one for continuous-generation series (fig. 8). and a stock 
cage (fig. 9). 

The cage for the molting observations (fig. 7) consists of a 5-inch 
flowerpot and the ordinary lantern globe, with a musUn cover over 
the top. A plant is potted, and a thin piece of black paper is fitted 
closely about the plant, the paper being the full size of the pot- 
Absorbent cotton is then pushed down about the plant to fill in com- 
pletely the space between plant and paper; the cotton is then black- 
ened \^4th carbon mk. In this manner the gra>Tsh-white cast skins 
of the aphides can readily be seen against the black backgroimd. 

The cage for the consecutive-generation series (fig. 8) is the same 
as the molting cage minus the paper. 

The stock cage (fig. 9) consists of a 10-inch flowerpot and a 6-inch 
globe. This globe is the same as the one commonly used in villages 
for street lamps. 

All pots should be placed in saucers and irrigated — never watered 
from the top, as this causes the soil to become very hard and the 
plants will not grow so well. 



ADDITIONAL COPIES of this pubUcation 
jtlL may be procured from the Supebintend- 
ENT OF DocuMENTO, Qovemmeot PiintlDg 
Office, Washington , D. C. ,at 5 cents per copy 
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As will be noticed by referring to figure 15 the first generation ex- 
tended over a period of 39 days, from April 22 to May 31 ; the second, 
60 days; the third, 54 days, etc.; and the eighth generation, which 
includes the last generation of the last-bom series, being the longest, 
a period of 128 days. It is interesting to note that on May 4 indi- 
viduals of the first 2 generations coexisted in the insectary ; on June 4, 
3 generations; on July 4, 5 generations; on August 4, 8 generations, 
or from the fourth to the eleventh; on September 4, 10 generations, or 
from the sixth to the fifteenth; and on October 4, 11 generations, or 
from the seventh to the seventeenth. Also, it will be observed that 
sexual generations occurred in the last 10 genej^ations, from the eighth 
to the seventeenth inclusive, thus, with the additional data previously 
reported by Webster and Phillips, and by the writer, thoroughly dis- 
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Fig. 15.— Diagram showing periods and succession of generations in the yellow clover aphis, La Fayette, 

Ind.,1913. (Original.) 

proving the theory held by some that the sexual forms appear neces- 
sarily in a certain definite generation. 

Our records show that the first oviparous females were observed in the 
experimental cages early in October, they having been bom Septem- 
ber 25, and our field records prove that the sexual forms may be pro- 
duced even earlier than this. As has been inferred, the sexual forms 
seem to appear after the earUest weather conditions indicative of win- 
ter, although occasionally viviparous females have been observed 
until killed by cold weather. It was a usual occurrence for the same 
female to produce young part of which were viviparous and part 
oviparous. 

Again referring to Tables I and II it will be seen that the immature 
stage varied from 6 to 16 days, depending on the temperature; the 
average for the year, in the 1913 series, being 9.1 days. The pro- 
ductive period, from birth of first young to birth of last young, Uk^ 
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wise varied considerably, covering from 4 to 32 days, with an average 
of 15.4 + days. The Ifu^est number of yomig produced by an indi- 
vidual female was 99 and the average of the 22 regular generations in 
the series was 50, averj^ing 3.2+ young per day per female through- 
out the entire season, the largest number of young produced in a single 
day by one female being 9. 

With only an occasional exception the aphides in these experiments 
were wingless. Crowded conditions, predicative of a short^e of food, 
always resulted in a large percentage of winged forms. 

Messrs. W. J. Phillips and T. H. Parks followed this species through 
two series of generations in 1909 at La Fayette, Ind., beginning with 
young found in the field May 13, and a synopsis of their experiments 
is here given in Tables III and IV. In general the results they ob- 
tained agree wth our own studies in 1913. 
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Mr. R. L. Webstet has followed the successive generations of 
this species in the insectary of the Illinois State Entomologist from 
the eggs which hatched March 27 through nineteen generations to 
October 18. The nineteenth generation disappeared before maturing 
and the oviparous generation was not obtained. In his experiments, 
reported by Dr. J. W. Folsom (1909), he found that the length 
of time from birth to maturity varied from 5 to 24 days, with an 
average for the season of 10 days, and the length of Ufe of an individual 
varied from 9 to 43 days, with an average of 22. The largest number 
of young produced in one day by a single female was 13, with a 
yearly average of 3.7 yoimg per day; the maximum ntunber of 
young bom of a female was 75, the average for the series being 34.8 
young per female. 

MOLTING. 

So far as our observations extend, the yellow clover aphis inva- 
riably molts but four times. Table V records the molting records 
of six individuals from data obtained by Mr. Parks in 1909 at 
La Fayette, Ind. 

Table V. — Periods ofmolU of Calliptenis trifolii, viviparous generation. 



Date of birth. 



Age at . Age at 

first molt, I second 

second molt , third 

instar. ' instar. 



1909. 

May 16 

May 20 

Do 

May 31 

Do 

Junes 



Day9. 



2 
2 
2 
2 
2 
2 



Days. 



3 
6 
5 
4 
5 
4 



Age at 
third molt, 


Age at 
fourth 


fourth 


mdt, fifth 


instar. 


instar. 


Dayt. 


Dayt. 


6 


9 


8 


11 


8 


10 


6 


8 


7 


8 


6 


9 



Age at 
birth of 

first 
young. 



Day*. 



10 
U 
U 
9 
8 
10 



FECUNDITY IN RELATION TO OTHER SPECIES. 

In comparison with its associate on clover, Mcicrosifhum pisi^JdXi., 
CaUipterus trifolii is quite noticeably less prolific. While pisi, accord- 
ing to our 1913 experiments, produces an average of about 65 young 
and a maximum number per female of 124 young, trifolii, on the 
other hand, averages 50 young and produced a maximum of 99 yoimg 
per female. Likewise a single pisi has produced as high as 13 yoimg 
in one day while the maximum number of young per day borne by 
a female trifolii was 9, and this was an unusual number. 

From dissections made in Illinois several years ago the writer 
foimd that the oviparous females contained an average of 10 eggs 
per individual. The past fall (1913) 8 oviparous females were 
examined and found to contain the following numbers of apparently 
fully developed eggs each, respectively: 13, 13, 14, 10, 12, 13, 14, 16-- 
an average of 13. 1 -f eggs per female. In the latter counts only females 
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which had not previously laid eggs were used, while in the earlier 
counts no choice was made, which probably accounts for the differ- 
ences in the average. Similar egg coimts for MacrosipJium pisi show 
it to be much more prolific in egg production; in fact the coimts for 
pisi were nearly twice those for trifolii. 

Although we find both species attacking red clover, the one (pisi) 
is often quite abundant and destructive to clover, while the other 
(trjfolii) is seldom if ever injurious. One of the principal causes of 
this difference will be readily understood from what has just been 
noted, namely, the great difference in fecimdity of both viviparous 
and oviparous females. Other habits which doubtless have an influ- 
ence in making trifolii less abundant are its sporadic mode of Uving, 
the comparatively late date of hatching from the egg, and the addi- 
tional fact that it always winters in the egg stage while in pisi the 
eggs hatch earlier in spring and many individuals winter as viviparous 
females, thus giving it the advantage of an early start. Further, pisi 
has a variety of hosts, which is not true of trifolii in America; and, 
finally, the latter species requires a much smaller quantity of sap for 
becoming mature than does pisi, and as a result it is individually loss 
harmful to the plant.. 

NATUBAL ENEMIES. 

Doubtless the most important checks on the yellow, clover aphis 
are the weather conditions, more especially heavy rains. The aphis 
fungus, Empusa aphidis, is likewise quite an important factor in hold- 
ing this plant-louse in check. 

On accoimt of its habits of Uving singly and jumping from the leaf 
at the least disturbance, this species is seldom attacked by internal 
parasites. Mr. Paul Hayhurst noticed a few parasitized specimens 
of this species at Chevy Chase Lake, Md., July 9, 1907, but appajv 
ently no parasites issued. The writer has likewise found occasional 
specimens parasitized, but has never reared the parasites. 

Of the coccinellids, three species, MegiUa maculata DeG., Hippo- 
damia convergens Guer., and Coccindla 9-notata Herbst, were reared 
to the adult stage in the insectary at Washington, from larvae which 
were feeding on Callipterus trifolii on material received from Cadet, 
Mo., Jirne 19, 1889. 

The writer observed the 9-spotted ladybird {CocdneUa Q-notata 
Herbst) attacking the yellow clover aphis at Urbana, HI., Septem- 
ber 18, 1913, and larv»e of what were considered the same species 
were not imcommon on the badly infested clover plants, devouring 
the aphides. 

At La Fayette, Lad., we have reared a species of Aphidoletes from 
larvae feeding on this aphis in chimney cages, although it has never 
been found attacking it in the field. 



40 PAPERS ON APHIDIDiE. 



trifolii Monell. 

1882. Monell, J. T. — Can. Ent., vol. 14, p. 14, Jan. 
Original description of CalUpteru* trifolii. 

1891. Williams, T. A.— Spec. Bui. 1, Univ. Nebr.. Dept. Ent., p. 8, July 8. 
Lists OalUpteru8 trifolii from Trifolium pratente. 

1892. OsBORN, H.— Proc. la. Acad. Sci., vol. 1, pt. 2, p. 129. 
Repents this species as CalUptems ep., from Iowa. 

1893. OsBORN, H.. AND F. A. SiRRiNE. — Proc. la. Acad. Sci., vol. 1, pt. 3, p. 98. 
Reports CalUpUrus trifolii abundant in Trifolium pratenne in autumn. 

1901. Sanderson, E. D.— Twelfth Ann. Rept. Del. Agr. Exp. Sta., 1900 (1901), 

p. 207. 
R^xnts ocourreiice ot OaUipterus trifolii on clover in Delaware. 

1906. Sanborn, 0. E.— Kansas Univ. Sci. BuL, vol. 3, no. 8, pp. 251, 252, and 262, 

April. 
Lists CkUlipterus trifolii from Trifolium sp. and T. pnUerue. 

1908. Davis, J. J. — Ann. Ent. Soc. Amer., vol. 1, p. 256, figs., Dec. 
History of Calliptarus trifolii , its distribution, and description of various stages. 

1909. FoLSOM, J. W— Bui. 134, 111. Agr. Exp. Ste., p. 175, figs. (Also in 25th Rept. 

111. State Ent., p. 103, figs.) 

Treats Oallipterus trifolii under the following headings: Distribution, description, life-history studies 
natural enemies, and bibliography. 

1910. Davis, J. J. — ^Journ. Econ. Ent., vol. 3, p. 419, Oct. 
Lists Oallipterus trifolii from Illinois. 

1910. Gillette, C. P.— Joum. Econ. Ent., vol. 3, p. 369, Aag. 
Lists MjfZocalUs trifolii from Lansing, Mich., Geneva and Albany, N. Y., and Washington, I>. C. 

1910. Smith, J. B.— Ann. Rept. N. J. State Mus., 1909 (1910), p. 116. 
Lists Oallipterus trifolii from New Jersey. 

1911. Williams, T. A.— Univ. Studies, vol. 10, no. 2, April, 1910 (1911), p. 32. 
Describes apterous and winged viviparous females of Oallipterus trifblU collected at Ashland, Nebr., oa 

Trifolium pratense. 

1912. Morrison, H.— Fifth Ann. Rept. State Ent. Ind., 1911-1912, p. 216. 
Reports Oallipterus trifolii as common at McCordsville, Ind. 

vmculatus Buckton. 

1899. Buckton, G. B. — Indian Mus. Notes, vol. 4, p. 277. 
Original description of Ohaitophorus maeukUus. 



ADDITIONAL COPIKS 

OF TIUS PUBUCATION MAY BE FBOCURKD FROM 

THE SUPERINTENDENT OF DOCUMENTS 

GOVERNMENT PRINTINO OFFICE 

WASHINGTON, D. C. 

AT 

5 CENTS PER COPY 



6-i.a.^, 



\3 V>':»o 
Technical Series, No. 26. 

U. S. DEPARTMENT OF AGRICULTURE. 
btjreatj of en-tomocogy. 

L, O. HOWARD, Entomologist and Chief of Bureau. 



AMERICAN BLACK ELIES 
OR BUFFALO QNATS. 



J. E. MALLOCH, 

Entomological Asnaiant. 



BUREAU OF ENTOMOLOGY. 

L. O. HowABD, Entomologist and Chief of Buredu. 
C. L. Mablatt, Entomoloffist and Acting Chief in Absence of Chief, 

R. S. Clifton, Executive Assistant. 
W. F. Tastet, Chief Clerk. 

F. H. Chittenden, in charge of truck crop and stored product insect investigations, 

A. D. Hopkins, in charge of forest insect investigations. 

W. D. Hunter, in charge of southern field crop insect investigationa. 

F. M. Webster, in charge of cereal and forage insect investigations. 

A. L. Quaintance. in charge of deciduous fruit insect investigations. 

E. F. Phillips, in charge of bee culture. 

A. F. Burgess, in charge of gipsy moth and brown-tail moth investigations, 

RoLLA P. Currie, in charge of editorial work, 

Mabel Coloord, in charge of library. 



LETTER OF TRANSMITTAL, 



U. S. Dbpabtmbnt or Agbicultuhb, 

BuBEAu OP Entomology, 
WasUngton^ D. (7., October eOy 1913. 
Sir: I have the honor to transmit herewith a manuscript entitled 
"American Black Flies or Buffalo Gnats," by J. R. Malloch, an 
entomological assistant in this bureau. This paper deals with a 
group of flies of considerable economic importance. As pests to man 
and domestic animals certain species of the group have long attracted 
attention in this country and elsewhere. Recently additional inter- 
est in these insects has been created by the theory that certain species 
transmit pellagra. This theory has not been proven and it is not 
accepted by the great majority of investigators. Nevertheless the 
importance of the buffalo gnats as pests to man and dcxnestic animals 
is so great that accurate information regarding the species which 
exist in this country is highly desirable. This paper includes de- 
scriptions of several species new to science and in other respects adds 
very materially to our knowledge. I recommend the publication 
of this manuscript as Technical Series No. 26 of the Bureau of 
Entomology. 

Respectfully, L. O. Howakd, 

Entomologist wnd Chief of Bureau^ 
Hon. D. F. Houston, 

Secretary of Agriculture, 

3 



CONTENTS. 



Paga 

Introductioii 7 

Characters of the group , 7 

Generic synonymy 11 

Unrecognizable species and synonyms 12 

Table of genera 14 

Table of larvee *. 14 

Table of pupee 15 

Prosimtdium Roubaud 15 

Generic characters. Table of species 16 

ProHmtUium pleurale, new species 17 

ProsimtUiumfulvum Coqnillett 18 

Prosimulium hirtipes Fries 18 

PrpnmtUium muUUum^ new species 20 

Pfotimulium pecuarum Riley 21 

Parasimnlium, new genus 24 

Paranmulium furcaium, new species 24 

Simvlium Latreille 25 

Table of males 25 

Species groups in Simvlium Latreille (females) 26 

Group A. Table of species 26 

Simvlium aureopunctatum, new species 27 

Simvlium hippovorum, new species 28 

Group B. Table of species 29 

Simulium trivittatum, new species 30 

Simulium distinctum Malloch ^ 30 

Simvlium ockraceum Walker 30 

Simvlium livittaivm^ new species 31 

Simulium notatum Adams 32 

Group C. Table of species 34 

Simulium m^exicanum Bellardi 35 

Simvlium pamastum, new species 36 

Simulium arcHcum, new species 37 

Simvlium bracteatum Coquillett 38 

Simvlium exiguum Boubaud 39 

Simvlium davipes, new species ^ - . . 40 

Simvlium jenningsi, new species 41 

Simulium venustum Say 43 

Simulium pisdcidiwn Riley 45 

Simvlium tarsale Williston 46 

5 



6 AMERICAN BLACK FLIES OR BUFFALO GNATS. 

Simulium Latreille — Continued. Page. 

Group D. Table of specieB 47 

Simtdium metallicum Bellardi 48 

Simulium meridionale Riley 49 

Simulium tamaulipenae Townsend 61 

Simulium griseum Coquillett 62 

Simulium viUatum Zettentedt 63 

Simulium pictipea Hagen 65 

Simulium virgatum Coquillett 67 

Simulium hunteri, new species 69 

Simulium glaueum Coquillett 00 

GroupE. Table ofspedes 61 

Simulium quadrivittatum Loew 61 

Simulium hsematopotum, new species 62 

Addenda: 

Simulium forhuif new species 63 

Simulium johannaeni "Rart 65 

Simulium m/oidionale Riley and its allies 66 

Catalogue of 'North American and Central American Simuliid^e 68 

A list of the principal papers dealing with the life histories of American 

Simuliidse 69 

Index to genera and species 71 



ILLUSTRATIONS. 



Platb I. Anatomical details and wing venation of Simuliids 72 

II. Legs and tarsal claws of Simuliidse 74 

III. Larval characters of Simuliidffi 76 

IV. Respiratory filaments of pup» of 8imuliid« 78 

y. Anatomical details of SimuliidaB 80 

VI. Anatomical details of Sinmliids 82 



AMERICAN BLACK FLIES OR BUFFALO GNATS. 



INTBOPTXCTIOK. 

Both in Europe and in America some of the species of the family 
SimuliidsB have for years been regarded as being among the worst of 
insect pests, and in some cases as a menace to the lives of cattle and 
even of human beings. The common species, Simulium columbacz- 
ense Schonbauer, of southern Europe, has the reputation of being 
very destructive and, if credence be given to records, it certainly 
equals the evil reputation of any other bloodsucking species in so 
far as the effects of its attacks on cattle are concerned. Lately there 
Jias been a suggestion made that some species of this group may 
be the transmitter of pellagra, and it is to ascertain how many 
American species occur (in so far as our material permits) and their 
range that this work has been undertaken. That there are more 
species than are listed or described in this paper there can be no 
doubt, but in view of the fact that the early stages of the species 
are passed in streams, from which it is not easy to remove them 
and successfully rear them under artificial conditions, a nimiber of 
closely allied species have not been so far linked up in the adult, 
pupal, and larval stages. It is essential to the existence of the larva; 
that they shall remain in water in which there is a current, and 
removal to water in a jar or vessel generally kills them after a few 
hours. The material available for study for the purposes of this 
paper consists of the collection in the U. S. National Museum and 
a few specimens kindly loaned by Prof. O. A. Johannsen and Mr. 
C. W. Johnson. Much of the material in the National Museum was 
collected by Messrs. A. H. Jennings and W. V. King in connection 
with the pellagra investigations in North Carolina and South 
Carolina in 1012. 

It is not considered necessary to rewrite the history of the 
Simuliidse in this paper, but a bibliography is given on page 69 
of the principal papers on the American species in the group, which 
may be consulted with reference to the biology of the species. 

CHABACTEBS OF THE GBOUP. 

EQ08. 

The eggs are deposited in many cases on blades of grass, twigs, or 
leaves of trees which are dipping in running water. According to 

7 
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observations by Jennings and King the females select a twig, leaf, 
or bladf of grass which is suitable, and approaching the margin of 
same nearest the water commence ovipositing thereon. The number 
of eggs deposited is very large, and generally several females ovi- 
posit on the same leaf, the combined weight of the eggs serving to 
submerge the leaf or blade of grass and provide the necessary con- 
ditions for the emergence of the larvae. It has been placed on record 
that the species which oviposit on rocks have the faculty of entering 
the water to oviposit on the submerged rock surface. The egg 
masses on rocks are of very considerable extent and must amount 
to thousands in number. When first deposited they are covered with 
a peculiar slimy coating and being pale yellowish in color are very 
conspicuous, but later on they become darkened and whether on 
leaves or rocks are not so noticeable. It has been stated by Horvath ^ 
that the female lays from 5,000 to 10,000 eggs. This is undoubtedly 
an exaggeration, and the estimate was probably arrived at by con- 
sidering the accun^ulated mass deposited by a number of females as 
being the deposit of only one. The eggs are elongate-oval and are 
very closely packed together on whatever surface they may be 
deposited. The egg stage occupies about a week, but is aflfected by 
weather conditions and also by the date of deposition. 

LARVA. 

The larvae are cylindrical in shape, attenuated in the middle, and 
thickened at each end, most distinctly on the posterior third. In 
length they vary from about 8 to 15 mm. and possess, besides the 
head, 12 segments. They vary considerably in colcw, being almost 
entirely black in pictipes and pale yellowish-white, with slightly 
darker cross-bands on the segments, in venustum. The chief charac- 
ters of use in distinguishing the species are found in the mouthparts. 

The head (PI. VI, fig. 1) is chitinized and slightly flattened. On 
each side there are, in all the species which I have examined, two 
irregularly shaped, black, approximated eye-like spots. On the 
dorsal surface, well forward and near to the bases of the fans, are 
situated the three-jointed antennae (see PL VI, fig. 3). The fans 
(PI. Ill, fig. 5) are composed of a large number of rays (PI. VT, 
fig. 7) which vary in number, and generally in structure, in the 
different species. The function of these fans seems to be that of guid- 
ing food into the mouth cavity, moving on an articulated stalk and 
meeting, when brought forward closed, over the mouth opening. 
The mandibles, which in most cases furnish characters in their denta- 
tion for differentiating the species (PL III, figs. 1, 2), are situated 
lower on the head than the fans, and move so as to close pinoers- 

1 •* Le moucberon de Columbatob.** Rovart. Lapok., 1 Band, pp. 106-204. 
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like over the oral orifice. The maxillae (PI. Ill, fig. 6), which are 
situated below the mandibles and nearer the center of the mouth, 
arc useful also in separating the larvae of the diflferent species, though 
the characters are difficult to see. The labium is heavily chitinized, 
and presents, in the toothing of its anterior margin, characters which 
appear to be constant and of a more accessible and a more easily 
appreciable nature than either the teeth of the mandibles, the shape 
and bristling of the palpi, or the structure of the antennee. This 
organ (PI. Ill, fig. 3) presents in the two species of ProsimuUtim 
(hirtipes and pecu€Drum)j which have been described in the larval 
stage, a variation in the structure of the teeth which is clearly dis- 
tinguishable from that of any of the larvae of the genus Sinmlium 
with which I am acquainted. In these two species the central tooth 
is trifid, and the other teeth are irregularly bifid, or at least not 
simple as in the species of Sim/uliufru Johannsen, on plate 35 in 
his work on this group, figures the labium of a species from Leland 
Stanford, Jr., University campus, which very probably is that of 
a ProsimvXium. It is generally unsafe to accept distinguishing 
generic characters of this nature without an extended examination 
of a large amount of material, and I have not used this in my dif- 
ferentiation of these genera, but it is obvious that it is permissible 
to indicate its existence and possible significance. 

In addition to the mouthparts, already indicated as of importance 
in the separation of the species, it will, I believe, be found by careful 
examination that the other parts with which I have not dealt in this 
paper supply characters of very considerable importance. On the 
ventral surface of the first segment is an elongated, roimded, and 
slightly conical proleg, the apex of which is furnished with a number 
of rows of hooks. This proleg is used by the larva in its movements 
from place to place in much the same manner as the larvae of the 
Geometridae use the legs on their anterior segments, and their method 
of progression is somewhat similar to the well-known " loopers " of 
this family of moths. When disturbed, the larva releases its hold 
on the rock or other surface and floats down stream attached by its 
proleg to a silk thread which it emits from the mouth, regaining 
its former position by means of this thread. At the anal end is a 
sucker-like disk, around the margin of which are arranged concentric 
circles of minute hooks similar to those at the apex of the proleg. 
It is by means of this anal process that the larva attaches itself to 
the silk threads which it spins on the surface of rocks or plants in 
the bed of the stream. On the dorsal surface of the last abdominal 
segment there is a slit-like opening from which the blood gills are 
projected. (PI. VI, fig. 6.) These are retractile and vary in form 
in the different species. 
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A more extended description of the larva, with a consideration of 
the uses of the various organs, is given by Johannsen (BuL 68, N. T. 
State Museum, 1903, pp. 345-350), but in the present paper it is only 
considered necessary to indicate the position of the various organs 
used in the descriptions. 

The larval stage occupies about four to five weeks in summer, but 
cold weather retards growth, and some species are known to pass the 
winter in this stage. When full grown the larva spins a cocoon, in- 
side of which it transforms to the pupa. These cocoons are differ- 
ently shaped in some of the species. In the case of pictipes the cocoon 
somewhat resembles a slipper in shape (PI. YI, fig. 8), in venusUim 
it is more like a conical pockrt, while in hirtipes it can hardly be 
called a cocoon, being simply an aggregation of threads, the work of 
many individuals congregated together on the rock surface, amongst 
which the larv» transform to pupae, and by which they are more or 
less covered. 

PUPA. 

The principal character by means of which the pupse of the differ- 
ent species may be distinguished is the number of respiratory fila- 
ments (PL IV, figs. 1-6; PI. VI, figs. 4, 5). These organs are situ- 
ated on the anterior portion of the thoracic dorsmn and consist of 
from 4 to 60 branches. The number is generally constant in each 
species, but when there is a very large number of filaments it happens 
occasionally that there may be a slight variation in nmnbers in indi- 
vidual specimens. In addition to these respiratory organs as a 
means of identification, there are situated on the abdomen a number of 
small hooks on some of the dorsal and also on some of the ventral 
segments, which serve as a means for the retention of the pupa in its 
cocoon and which vary in number in the different species. 

IMAGO. 

In the male the eyes are very large, coming closely together above 
and leaving no distinct frontal stripe ; the upper half has the facets 
very much larger than the lower, from which they are distinctly 
divided by a horizontal line. The female has the eyes distinctly sepa- 
rated above, from antennae to vertex, by a more or less posteriorly 
divergent-sided frontal stripe, and the eye facets are of almost uni- 
form size, showing more or less tendency to become larger toward 
the underside in some species. The ocelli are absent in both sexes. 
The antennae (PL VI, fig. 2) are 11-jointed (various authors have 
given them as 10-jointed), the basal joint generally short, the second 
elongated and separated by a more distinct constriction from the 
third than exists between any of the other joints, the third joint gen- 
erally subequal in length with the second. The palpi (PL V, fig. 9) 
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are four-jointed. The mouthparts of the female are chitinized and 
projecting, being adapted for piercing ; the male has the mouthparts 
much more rudimentary. 

The thorax is peculiarly formed, and the most remarkable feature 
about it is the very great development of the scutum and the conse- 
quent reduction of the prescutum. The diagram given on Plate I, 
figure 1, will serve to show this clearly. The presence of such a large 
membranous field on the pleurse is also remarkable. The mesonotum 
has always a surface covering of pilosity, which varies in color and 
also very much in distribution and in form in the different species. 
These characters are of considerable importance and are extensively 
used in this paper. There is a group of hairs situated on the upper 
portion of the mesopleura between the wing base and the base of the 
haltere, which is throughout this paper referred to as the pleural tuft. 
Inunediately behind the posterior spiracle there is an area which 
sometimes bears hairs ; this I have called the post-spiracidar area. 

The abdomen has been considered as ccHisisting of from seven to 
nine segments by various authors, and though I have always found 
eight present there is, besides this number, a loose, scale-like appen- 
dage at the base, which most authors consider as the basal abdominal 
segment. I am not certain of the homology of this part, and while 
I consider it really abdominal (as against thoracic), I have in this 
.paper consistently referred to it as the basal acale^ and considered the 
abdomen as possessing, in addition to this, eight distinct segments. 
No work has been done with the genitalia in this group and, owing to 
the nature of these organs, it would require very careful work and 
plenty of fresh material to make a successful study of them. They 
are not normally so situated as to be of use in identifications. 

The legs are strong, and the tarsi generally well developed, the 
fore and hind pairs being generally broad and the metatarsi very 
much elongated. The last three tarsal joints are as shown on Plate 
V, figure 10. In most species there is an extension at the apex of the 
hind metatarsus, and in the species with this process there is generally 
a corresponding modification of the second joint, which is explained 
in my remarks on the genera. The claws of the male are trifid, of the 
female simple, bifid, or with subbasal tooth. The wings are very 
broad and the venation is peculiar, resembling Scatopse in some re- 
spects. (For venation see PL I, figs. 1-4.) 

OENBBIC SYKONYirr. 

The generic name Simidium was created by Latreille^ with one 
species included. This species, Rhagio colomhascherms Fabricius, 
must be accepted as the type even though Latreille in volume 14 of 
the same publication (1805, p. 294) indicates that this species, in his 

»Hl8t. Nat. CruHt. et Ins., vol. 3^ 1802, p.. 426. 
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opinion, is synonymous with reptans Linnaeus. In Catalogus Dip- 
terorum, volume 1, 1902, page 288, colomhaschenae Fabricius ^ is given 
as a synonym of maculatum Meigen.^ I can not understand the reason 
for this, unless it be that the name columibaczense Schonbauer * has 
obtained such currency that there is a disinclination to replace it 
by a new name, should the slight difference in spelling be accounted 
insufficient to distinguish the species. Thus it is evident that 
Sim/ultum is a well-authenticated genus. 

The resurrection of Meigen's paper of 1800 * did, however, tempo- 
rarily alter conditions, and the suggestion has been made, and acted 
upon in some cases, that Melusina Meigen should supplant Simulium 
Latreille. That I have not accepted this view is due, not to the fact 
that there were no species included in the genus, but that the first 
species cited as belonging to it, TipvXa regelationis Linnaeus,* is that 
which was given as the type of Atractocera Meigen. The placing of 
this species in Atractocera by Meigen was probably based upon a 
misidentification ; still the species, which is now considered as a 
Trichocera Meigen,* must be accepted as the type of Atractocera 
Meigen, and as this genus is given for the first time by Hendel ^ as 
synonymous with Melusina Meigen, it follows that Melvsina must 
be accepted as the generic name of the group to which regelationis 
Linnaeus belongs. In other words, both Atractocera Meigen and 
Tnchocera Meigen must, if we strictly adhere to the rules governing 
zoological nomenclature, be considered as synonyms of Melus^ina 
Meigen. Thus I am able, by adhering to the strict letter of the 
law, to retain the name best known and most generally used for the 
family. The question of the retention of Trichocera Meigen as the 
generic name for the group containing regelationis Linnaeus I shall 
leave to others to decide upon ; it is not within the scope of this paper 
to discuss more than the validity of the names used within the 
Simuliidae. 

UNBECOONIZABLE SPECIES AND SYNONYMS. 

In practically every family of Diptera there are species which it is 
impossible to identify from the original descriptions, and in no family 
is this more apparent, with the possible exception of the Chironomidae 
in Great Britain,® than in the Simuliidae. The species are so similar 
in general appearance and the tangible characters are so difficult to 



* Mantissa Ins., vol. 2, 1787, p. 336, No. 15. 

> Klass., vol. 1, 1804, p. 95, No. 3, Atractocera. 

* Gesch. d« schlldl. Kolumb. MUcken, Culex, 1795. 

* Nouv. Class. Mouch. 

» Illig. Mag., vol. 2, 1803, p. 263. 
« Illig. Mag., vol. 2, 1803, p. 262. 

» Verhandl. zool.-bot. Ges. in Wlen, vol. 58, 1908, p. 50. 

"Verrall, In his list of British Diptera, 1901, places 99 of Walker's species of CW- 
ronomu9 among the '* unrecognizable species." 
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see, even with a magnification of over 60, that in many cases the de- 
scriber, failing to note them, has written a description which might 
serve equally well for several species. 

In a case of this kind, where one can not definitely decide which 
species of several was originally described, there are two courses 
available, failing the production of the types : Either arbitrarily fix 
on one of the species, or place the name among the unrecognizable 
species. Of these courses, the latter has been most generally adopted 
with Walker's species, and though Coquillett linked up peciuirum 
Riley with invenvsturro Walker, and vittcUum Zetterstedt with dec- 
orum' Walker, this does not affect the matter of the acceptance of 
these names, as the first is quite evidently a misidentification of 
Walker's species and Zetterstedt's name vittatwm has priority over 
Walker's decorum. Pecuarum Riley was described from Louisiana, 
and the farthest northern record I know for this species is Westville, 
Conn., while inveivustum Walker was described from St. Martins 
Falls, Albany River, Hudson Bay, Canada. The specimens which I 
have seen from Labrador and which may be either Walker's species 
or that recorded as reptans Linnaeus by Lundbeck,* are undoubtedly 
not pecuarum. The only species of Walker's which can be accepted 
with any degree of certainty is ochraceum. In this case the coloration 
and locality prove good guides, and I believe I am correct in identify- 
ing the specimens from Cordoba as belonging to the species Walker 
had before him when he wrote his description. 

I am of the opinion that Coquillett was right in making argtis 
Williston a synonym of vittatum Zetterstedt, and have followed him 
in this. Cinereum Bellardi I have not seen and I am of the opinion 
that it will be very difficult, if not impossible, to recognize it. In the 
case of the species minutum Lugger, I believe it is absolutely impos- 
sible to recognize what species was intended and have followed 
Johannsen's synonjmay, and the same applies to that author's species 
irritatum. PvZchrum Phillipi * I do not consider as identical with 
tarsale Williston, and I reinstate the latter name. Reptans Linnaeus 
I do not believe occurs in America, and I have not included it in my 
paper. This species is not well defined even in Europe, and I have 
been unable to identify any American specimens with either of the 
twb species I obtained as reptans from Britain, either or neither of 
which may be the true reptans. 

Surcouf and Gonzales-Rincones ^ have proposed the specific name 
minutum for the species described by Dr. Lutz as exiguum^*' which 
name is preoccupied by exiguum Roubaud.*^ The specific name minu- 

»Dlptera groenlandlca, 1898. 

« Aiifzahlung der chllenischen Dlpteren, 1865, p. 633. 

•Dlpt^res vuln^rantes, vol. 1, 1911, p. 290. 

* Memoirs d. Instltuto Cruz, vol. 1, part 2, 1909, p. 141. 

« Bull. MuB. Paris, 1906, p. 109. 
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turn is also preoccupied by a species recorded by Lugger/ and I pro- 
pose for this species the name lutsi.' 

TABLE OF OSNSBA. 

1. Basal joint of hind tareos generally dlednctlj prolonged, lappet-llke, on 

posterior surface at apex ; second Joint with basal scale-like process and 
dorsal excision ; radial vein unforked ; basal ceU absent. -*.£fimuli«im. p. 25. 
Basal joint of hind tarsus generally but little produced at apex pos- 
teriorly; second joint linear, without basal scale or dorsal excision; 
radial vein generally with elongate fork 2 

2. Pace broad; basal cell of wings distinct ProHmulium, p. 15. 

dorsal excision ; radial vein unforked ; basal ceU absoit SimMlium^ p. 25. 

TABLE OF LABViB. 

The following table of larvse has been arranged to include all the 
species dealt with in this paper which have been associated with the 
adults. 

1. Labium with the central tooth trifid 2 

Labium with the central tooth simple 3 

2. Only the central labial tooth trifid P. pecuarum, p. 23. 

All teeth except the outer one on each side more or less irregularly 

trifid _' P. hirtipes, p. 19. 

3. Anal blood gills simple, three in number 8, vittatum, p. 55. 

Anal blood gills subdivided > 4 

4. Large species (10-12 mm. In length), almost black in color. 

8. pictipes, p. 57. 
Smaller larvse, generally yellowish in color, with more or less distinct 

cross-bands to segments 5 

6. Last Joint of maxillary palpus without setae fif. meridionale, p. 51. 

Last Joint of maxUlary palpus with setae 6 

6. Labium with seven pairs of sets on ventral surface 8. pisdcidiutn, p. 40. 

Labium with less than seven pairs of set« 7 

7. Labium with four pairs of set« 8. jenningH, p. 42. 

Labium with five pairs of set» 8. venustum, p. 44. 

The foregoing table is partly constructed from that given by 
Johannsen in his paper on the group. It is probable that there are 
groups, instead of single species, with the characters given in this 
table and in the table for the pupae (p. 15), but until some one with 
the necessary knowledge of the anatomy of the larvae and pupae de- 
votes considerable time to their study our knowledge must remain 
fragmentary and unsatisfactory. It* is also probable that there are 
some species which are not possessed of tangible distinctions in the 
imago stage which may be easily separated in either the larval or 
pupal stage. 

1 Bul. 48 Minn. Agr. Bxp. Sta., 1896, p. 202. 

' The manuscript of this paper was completed in December, 1912, but has been delayed 
in its appearance in print from 7arious causes. In the number of *' Insecutor Inscitls 
Menstruus " for December, 1013, there appears a note on American SimulUds, which 
deals with certain matters referred to in this and preceding pages. The writer of the 
note referred to was cognizant of the existence of this manuscript,' and conversant with 
Its contents, which I consider do not accordingly require any alteration due to the appear- 

ce of said note. 
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TABLE OF TTJTM. 

The table of pupae which follows is arranged to include only the 
North American species associated in this stage with adults. 

1. Beepiratory filaments 4 in number 8, bradeatutn, p. 39. 

S. johannseni, p. 66. 

Respiratory filaments more than 4 in number 2 

Z Respiratory filaments 6 in number 3 

Respiratory filaments more than 6 in number. 

3. Each of the three main filaments divided close to base.fif. meridionale, p. 66. 
Each of the three main filaments diyided at some distance from base, 

flf. venustum, p. 44. 

4. Respiratory filaments 8 in number 5 

Respiratory filaments more than 8 in number 6 

5. FUaments in pairs flf. pi8cicidium,p,46. 

Filaments not in itairs (PI. VI, fig. 4) 8. metallicum, p. 49. 

6. Respiratory filaments 9 in number 8. pictipes, p. 67. 

Respiratory filaments 10 or more in number 7 

7. Respiratory filaments 10 in number 8. jenningH, p. 42. 

Respiratory filaments more than 10 in number 8 

8. Respiratory filaments 16 in number 8. vittatum, p. 55. 

Respiratory filaments at least 22 in number 9 

9. Respiratory filaments 22 to 26 in number flf. forbeH, p. 65. 

Respiratory filaments generaUy more than 40 in number 10 

10. Respiratory filaments at most 48 in number . P. pecuarum^ p. 23. 

Respiratory filaments generaUy 60 or more in number P. hirtipea, p. 20. 

In addition to the species included in the above table there are two 
species described in this stage which have not been linked up with 
the imago. One of these, from Arizona/ has 8 filaments, and the 
other, from Santa Cruz Mountains,^ has 12. It may be that these 
species are described in the imago stage and have not yet been 
associated with the pupse. 

Since the completion of the manuscript of this paper I have had the 
opportunity of working over the material in the collection of the 
Illinois State laboratory of natural history which has resulted in the 
addition of forbesi to the list of species. 

PBOSIMXninJlC Boubaud. 

Prosinmliwm, was originally proposed as a subgenus by Roubaud.' 
The characters which he used for the separation of the group from 
Simulium Latreille were those of the hind tarsus and also the forma- 
tion of the cocoons, which he considered as possessing a generic 
value from the fact that they are incomplete, a mere shapeless mass 
of threads, whereas in Simulium the cocoons in the known species 
are slipper-shaped and separately formed. It may be that his 

* TranH. Ampr, Ent. Soc, 1893. p. 45. 
2 Bui. «8. N. Y. State Mus.. 1003, p. 387. 
>Compt. Rendus Acad, Sci., Paris, 1906, p. 519, 
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deductions are correct with regard to the formation of the cocoons 
of this genus, but on the other hand some of the species which are 
unknown in the early stages may have habits similar to SimtUium 
Latreille, and I therefore do not make use of them, preferring to use 
the characters furnished by the venation of the wings,^ which was 
not mentioned by Roubaud in dealing with the group, as well as 
those of the hind tarsus. 

As I have already pointed out, in dealing with the larval charac- 
ters, it is not improbable that the labium of the larvae may provide 
a further character for the separation of this genus from Simulium^ 
though that, like the character of the cocoon formation, requires 
further study before being accepted as a generic rather than a specific 
character. 

Roubaud states that the claws in Promn/ulium are all of one type, 
'^ very simple," and also that the species are confined to " high alti- 
tudes or cold regions." These statements are not in accordance with 
the actual facts of the case, as he included pecuarum Riley, which 
has bifid claws, and was originally described from Louisiana, as one 
of the species in his original definition of ProsimuUum. It is always 
risky to generalize upon insufficient data or material, and though I 
possess probably a much larger amount of material than Roubaud 
had, I consider that I have gone as far as my material justifies me 
in separating the genera by the characters given in my table and in 
indicating the probable significance of others without giving them 
as generic distinctions. 

GENERIC CHARACTERS. 

Eyes in male large, meeting above, the upper facets much larger 
than the lower and separated by a horizontal line ; in female the eyes 
are separated by a wide and more or less divergent-sided stripe. 
Antennae 11-jointed; palpi 4-jointed. Wings with the radial vein 
furcate, or indistinctly so, or simple {mut(Uuin)j and a small, closed 
cell near wing base (PI. I, fig. 3). Hind tarsi with apex of first joint 
very slightly produced posteriorly, except in mutatum, and second 
joint linear (PI. II, figs. 1, 2) ; tarsal daws tridentate in male, in 
female simple (PL II, fig. 13), or with the base produced thumblike 
(PI. II, figs. 14, 16). 

Type of genus, — Simulium Mrtipes Fries. 

TABLE OF BFECnSS. 

!• Eyes widely separated above (females) 2 

Eyes closely coherent above (males) 6 

2. Tarsal daws with base produced Into an elongated projection, bifid 3 

Tarsal claws with base only slightly tuberculate or rounded, simple 4 

^ I have included in this grentiB mutatum, which has the radius simple, and pecuarum, 
which has it very indistinctly furcate, preferring to retain the former here instead of 
erecting another genus for it. 
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m 

3. Furcation of radial vein very short and ill-d^ned; mesopleors 

bare , pecuarum, p. 21. 

Furcation of radial vein distinct and elongate; mesoplenrse with dis- 
tinct hairs pleurale, p. 17. 

4. Yellow species fulvum, p. 18. 

Black species with gray or yellow legs 5 

6. Fork of radius long and distinct hirtipes, p. la 

Radius unforked mutatum, p. 20. 

6. Entirely yellow species fulvum, p. 18. 

Black species . 7 

7. Fork of radial vein very short, indistinct pecuarum, p. 21. 

Fork of radial vein long and distinct Mrtipea, p. la 

Prosimaliunx pleurale, new species. 

Female. — Black-gray, opaque. Frons and face whitish-dusted, 
antennae brown-black, palpi concolorous. Mesonotum without stripes 
or distinct poUinose spote; pleurae, scutellum, and postscutum con- 
colorous with disk of scutum. Abdomen opaque^ black-gray. Legs 
brownish-yellow; all tarsi, and especially fore pair, and apices of 
tibiae darkened. Wings grayish, veins brown, thin veins rather 
more distinct than U3ual. Halteres brownish-yellow. 

Frons divergent-sided, at vertex twice as wide as at above antennae, 
surface thickly covered with long, soft, white hairs; face as long as 
frons and distinctly longer than broad, colored as frons and similarly 
haired; antennal pile white, hairs on palpi brown, postocular cilia 
pale, some longer brown hairs present near eye margins. Mesonotum 
with long, loose, hairlike, white pilosity, which is longer on the an- 
terior lateral angles and posteriorly ; a few longer, dark, upright hairs 
on posterior fourth ; pleural tuft white, extending almost to the lower 
angle of the epimerum ; another group of similarly colored hairs oc- 
cupying the lower portion of epistemum (^p^g) 5 postspiracular area 
pale-haired; scutellum with long, white, upright hairs and decum- 
bent white pilosity. Abdominal basal scale brownish-yellow, the 
fringe whitish, sides of all segments with long, silky, white hairs, 
disk with much shorter brown hairs. Legs long, with white hairs 
and shorter white pilosity; hind tarsi with basal two joints of the 
usual form in this genus; claws bifid (PI. II, fig. 16). Wings with 
costal divisions beyond subcostal vein 2:J:1J; veins fine and short- 
haired ; basal wing hairs short, brown. 

Length, 4 mm. 

Type. — Cat. No. 15403, U. S. National Museum. One female, 
Kaslo, British Columbia (R. P. Currie). 

The early stages are unknown. The situation of the anterior 
pleural hairs, bifid claws, and furcate radius should readily dis- 
tinguish this species from any other. 

16125*— 14 2 
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Prosimtiliuxii fulviun Goquillett 

Female. — Entirely yellow or ocherons; the antennse except basal 
three joints, the pleurae, abdomen, and tarsi more or less brownish. 
AVings yellowish, the veins distinct. Halteres yellow. 

Frons rather strongly divergent, at lower angle of eyes about two- 
fifths as broad as at upper angle; surface hairs long and numerous, 
golden yellow in color; face slightly broader than frons at lower 
angle and rather longer than broad, haired as frons; palpi brown- 
haired; postocular cilia long, yellow, with a strong admixture of 
black hairs. Mesonotum with longish, yellow, hairlike pilosity, rather 
shaggy on anterior, lateral, and especially on posterior margins; 
pleural tuft yellow, continued downward more than midway to 
coxae; scutellum with long yellow pilosity, and shaggy, upright, 
yellow hairs. Abdomen with yellow basal fringe, and numerous 
short yellow surface hairs. Legs with long yellow hairs, among 
which are a few dark ones, the tarsal hairs brownish; tarsal claws 
simple (PL II, fig. 13). Wings with surface hairs yellow, the small 
cell at base of upper fork of cubitus distinct. 

Length, 4-5 mm. 

There are females in the collection from Sitka, Virgins Bay, and 
Kukak Bay, Alaska ; from Bear Lake, Kokanee Mountains, Kaslo. 
South Fork, Lowes Inlet, and Laggati, British Columbia, and Cus- 
ter County, Colo. 

il/aZe.— Similar in size and color to the female, but with much 
longer hairs, especially those forming the fringe to the basal scale, 
those on surface of abdomen, and those on the legs. The fore tarsus 
is slender, and the basal joint of hind tarsus is much dilated, being 
as broad as the apical portion of hind tibia (PI. II, fig. 1) ; the 
claws are trifid. 

The type specimen (Cat. No. 6182, U. S. National Museum) is 
from Bear Paw Mountain, Mont., September 3, 1895 (Hubbard). 

Nothing is known of the life history, or details of the early stages 
cf this species, and there are no records of whether or not it bites 
either man or animals. 

ProsimuUum hirtipes Fries. 

Female. — Black, opaque. Antennae with two basal joints pale 
yellowish-brown. Scutum unstriped, and without any distinct an- 
terior poUinose spots; prescutimi and pleurae sometimes brownish. 
Abdomen with basal scale brownish; sometimes the segments appear 
faintly whitish-dusted on posterior margins. Legs brown; coxae, 
knees, tips of tibiae and tarsi, especially fore tarsus, darker. Wings 
grayish. Halteres brown. 
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Frons divergent-sided, occupying less than one-third the width of 
head at upper angle of eyes, and two-thirds as wide above antennee 
as at upper angle, surface covered with dose-placed, yellow, hair- 
like pilosity; face slightly narrower than frons at upper angle and 
distinctly longer than broad, haired as frons; palpi pale-haired, 
postocular cilia pale. Scutum covered with very closely placed 
yellow pilosity, which is much Icmger and upright on posterior fourth, 
no black hairs present; pleural tuft pale yellow, carried almost to 
lower margin ; scutellum with decumbent yellow pilosity, and long, 
upright, yellow hairs. Abdominal basal fringe yellow, all segments 
covered with moderately closely placed, yellow, hairlike pilosity. 
Legs with yellow pilosity, and similarly colored upright dorsal 
hairs; fore tarsi slender, joints without apical paired hairs; daws 
simple. Fork of radius distinct, group of hairs at base of first thick 
vein yellow ; beyond this the hairs on surfaces of veins are brown. 

Length, 3.6-4.5 mm. 

Localities of specimens examined: Ithaca, N. Y. (O. A. Johann- 
sen) ; Wellesley, Mount Tom, and Cohasset, Mass.; Cape Charles, 
Newfoundland; Morristown and Germantown, Pa.; Kingston, 
R. I.; Rigolet, Labrador; and Moscow, Idaho (collection C. W. 
Johnson) ; Cabin John, Md. (J. R. Malloch) ; White Mountains, 
N. H. (Morrison) ; Mount Katahdin, Me. ; Williams, Ariz. (H. S. 
Barber) ; Kaslo and Laggan, British Columbia (Dyar and Cau- 
dell) ; Hummers Island, Md. (W. L. McAtee). The dates of cap- 
ture are for the Eastern States confined to the latter part of April 
and larger part of May; the specimen from Arizona was taken on 
June 3. The specimens from British Columbia bear the dates July 
and August, one from Maine (3,000 feet level) August, and the 
Newfoundland and Labrador specimens were taken in July. In the 
collection of the Illinois State Laboratory of Natural History there 
are two females of this species from Algonquin, HI., one of which 
bears the date April 29, 1895 (Nason). 

McHe, — Similar in color and size to the female, but as a rule there 
is less tendency to have the base of the antennae and portions of the 
legs pale. The hairs and pilosity are much darker, being uniformly 
brown, or yellowish brown, and much longer, especially the basal 
fringe on abdomen. The hind legs are much more dilated, especially 
the basal tarsal joint, and the claws are trifid. 

There is no indication of poUinosity on thorax or abdomen in 
any specimen I have examined. 

Larva. — Yellowish brown in color ; antennae as in Plate VI, figure 
3, mandibles with the apical teeth black, the smaller ones yellowish ; 
labium with the teeth mostly trifid (PL III, fig. 3). The maxilla of 
the larva is shown in Plate III, figure 6. This is the largest species yrt 
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found in this stage in America. It occurs in the early months of the 
year — is stated by some observers to hibernate in this stage — and 
pupates at the end of April, the imago emerging in about 10 days 
after pupation takes place. 

Pupa. — ^This species may be known in the pupal stage by the very 
large number of respiratory filaments (PI. IV, fig. 5). These num- 
ber as high as 60 in some cases, but as is generally the case where 
there is a multiplicity of branches there is a greater tendency to 
variation in number than with the species which have <mly a few 
filaments. No distinct cocoon is formed by this species. 

This fly is reported to be a very persistent biter and does not con- 
fine its attentions to cattle, but attacks human beings as well. 

I have only one poorly preserved European specimen of hirtipes 
before me and can not find any characters to separate it from the 
American species. They may be identical, but only a knowledge of 
the early stages of both can definitely decide this. 

The species figured in Bulletin 159,^ Kentucky Agricultural Ex- 
periment Station, is quite evidently hirtipes and not pecuarum Riley. 

There are several specim^is in collections from the White Moun- 
tains and also some from British Columbia which have the legs 
yellow. These may belong to a different species, but I can not find 
any distinguishing characters in the specimens other than this, which 
I consider is too prone to variation to prove reliable. 

Prosimuliam matatam, new speciea 

Female. — Black-gray, subopaque. Only the prescutum, posterior 
portions of pleura*, and legs more or less yellowish. Mesonotum 
without distinct poUinosity, and unstriped. Wings graj^ish, veins 
brown. Halteres brown. 

Frons gray-dusted, narrow, slightly divergent-sided, occupying 
about one-fifth the width of head at upper angle of eyes, a distinct, 
central, longitudinal depression over antennae, surface hairs pale, 
sparse ; face colored as is frons, a little longer than wide, and as wide 
as frons at upper angle, surface hairs pale ; antennae with the basal 
joints not distinctly paler than remainder; hairs on palpi dark; pro- 
boscis short ; postocular cilia pale, with a few longer black hairs inter- 
mixed. Mesonotum with sparse, rather widely separated, yellow, 
hair-like pilosity; posterior fourth of scutum with a few upright 
black hairs; pleural tuft pale, long, confined to upper fourth; scu- 
tellum with pale upright pilosity and upright brown hairs. Abdo- 
men with pale basal fringe, and scattered pale surface hairs, which 
are more numerous on lateral margins and apical segments. Legs 
with pale pilosity and dark, longer, upright dorsal hairs; fore tarsi 

1 Bui. 159, Ky. Agr. Exp. Sta., fig. 4, p. 18 ; fig. 5, p. 20 ; fig. 6, p. 21, 1912. 
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slender, without paired apical hairs; fore tibiae with weak apical 
spur ; hind tarsi with basal joint distinctly produced at apex (PL II, 
fig. 18), second joint without scale but slightly constricted dorsally 
at base; tarsal claws simple. Wings without fork to radius, the 
small closed basal cell present; hairs on wing veins brownish black* 

Length, 3-4 mm. 

Type.—CBit. No. 15404, U. S. National Museum. 

Type locality, Glassboro, N. J., March 28, 1910 (C. T. Greene). 
Paratypes from Clementon, N. J., May 7, 1910 (C. T. Greene) ; St. 
Louis, Mo., April 6, 1904 (W. V. Warner) ; Kaslo, British Columbia 
(H. G. Dyar) ; Mount Kainier, Wash. (M. W. Lyon, jr.) ; Sitka, 
Virgins Bay, and Yakutat, Alaska, Harriman Alaska Expedition 
(T. Kincaid) ; Metlakatla, Alaska. There is a specimen of this 
species in the Illinois State Laboratory of Natural History collection 
from Homer, 111., April 25, 1909. 

This species presents some characters which differ ccmsiderably 
from those of the type of the genus {hirUpea)^ but I do not consider 
it necessary to create a new genus for its reception, more particularly 
because at least one character, and the most pronounced, the radial 
furcation, is only indicated to a slight extent in pecuarum^ which 
is clearly congeneric with Mrtipes. Boubaud in subdividing Si- 
mulium xis^A. the tarsal characters and did not cite the types of his 
genera. His EusirmUiunfiB clearly a synonym of SiimUvmriy as the 
characters indicated for its separation from Prosinvulium are those 
possessed by the type of that genus, and the only species mentioned 
by Roubaud as an example of Eusirrmliiunh is aurewm Fries, which 
possesses the tarsal characters given by him. He evidently consid- 
ered it inadvisable to use Simvliv/nh as the name of one of his di- 
visions, because he intended only to make use of these as subgenera, 
and not genera. Surcouf and Gonzalez-Kincones ^ have, however, 
used the three names and placed in the genus Eusimvlium^ which 
they characterize as having the " second hind tarsal joint constricted," 
a number of species which they evidently knew only from the 
printed descriptions. In SiimUiu/m sens, strict they include several 
species which they evidently have never had an opportimity of ex- 
amining, and which certaiidy possess the same tarsal characters as 
those they relegate to Evsimuliwni. I have considered Roubaud's 
genus as a synonym of Simulium and also consider that the publica- 
tion above referred to does not materially affect this position.* 

Prosimulium pecuarum Riley. 

This species is similar in color and size to nvutatum^ but differs as 
follows : The pilosity on scutum and hairs on abdomen are whitish- 
yellow, the scutum is more or less distinctly three-striped, the hind 

^ Dlptftres vulerants des du Venezuela, I, 1912, p. 276. 
3 See footnote 3 to p. 14. 
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tarsus has the basal joint but little produced at apex (PL II, fig. 2), 
the claws are bifid (PI. II, fig. 14), and the radius is very indistinctly 
furcate at apex. 

The species was originally described from reared specimens, the 
larvse and pup» of which were stated to have been obtained at Frier- 
sons Mill, La., but the type specimen in collection is from a lot 
obtained by Prof. F. M. Webster at Somerset Landing, La., April 
10, 1886. A very large number of these specimens are in the col- 
lection. There is also a series of specimens from Lake View, Miss., 
April 18, 1886 ; one specimen. College Station, Tex., (F. M. Webster) ; 
four specimens, Arkansas, May 6, 1886 (Lugger), and I have seen 
specimens from Westville, Conn., April 25, 1907 (W. E. Britton) , and 
lona, N, J., April 21, 1907 (collection C. W. Johnson), which agree 
with the types, except in being rather darker in color. There are 
several females of this species in the Illinois State Laboratory of 
Natural History collection from Aledo, HI., April 30, 1891, 1 female 
from Quiver Lake near Havana on the Illinois River, April 30, 1895, 
and 1 female from Havana, Illinois River, April 14, 1896. The 
record of Simulium vittatum from Mount Carmel, HI., April 9, in' 
the Twenty-seventh Report of the State Entcmiologist of Illinois, 
1912, page 37, refers to peeuarum. 

The male specimens from which Riley's description was drawn are 
not among the material in the collection^ and those mentioned as 
being in Cornell University Museum, by Johannsen, I have found 
upon examination are females. Tlius, I have had to copy the original 
description. 

$,— Length 1.5""*. to 2.2"". Differs considerably from female. Head not 
visible from above, being occupied by the very large confluent eyes ; the remain- 
ing parts below the eyes are black, with black hairs and bristles; eyes composed 
of two different kinds of facets, those above being very large, as large again as 
those of the female, and those in front and surrounding the dwarfed trophi very 
minute, the dividing line betweei the sizes being abrupt; antennse similar to 
those of the female, more pronounced in color, both the black and reddish being 
more vivid ; maxillary palpi black, and shorter than the antamse. Thorax black 
above, with sparse yellow hairs ; legs somewhat lighter in color, tip of tarsi not 
black ; hairs upon legs longer than in those of female. Wings hyaline, veins and 
base yellowish-brown. Abdomen black, with grayish-white posterior margins to 
segments, dorsally and laterally, and covered with longer yellowish hairs. 

Described from two bred specimens. 

This species is known popularly as the " buflfalo-gnat," and has in 
the past proven a great pest to cattle in the South, particularly near 
to the Mississippi and Ohio Rivera Very few recent specimens are 
in the collection and the general opinion among entomologists seems 
to be that it is much less common than in former years, when it is 
recorded as having been so numerous and so persistent in its attacks 
on stock as to kill mules and cattle. 
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Riley's description of larva, pupa, and cocoon follows: 

Larta.— Average length when full grown, 7 "". to 8 """., snbcylindric, the 
club-shaped posterior third of body being twice as stout as the thoracic joints, 
and Joint 4 the most constricted. Translucent when living, dirty white in 
alcohol. Immaculate in a very few specimens ; distinctly marked in the great 
majority with brownish dorsal cross-bands in middle of Joints, leaving free a 
white mediodorsal longitudinal line ; thoracic Joints with three irregular rings of 
the sam^ color; underside more or less irregularly spotted with brown. Head 
subquadrate, homy, yellowish-brown, with a number of brown £fpots and lines 
tn regular order as in figure, and two roundish, approximate ocellate black 
dots on each side under the skin, and seemingly rudimentary organs of sight, 
from which the future compound eyes originate: antennw uniformly pale, 
three-Jointed, about one-third as long as greatest width of head; Joint 1 very 
stout, fully four times as thick as 2, which is a little longer than 1, straight, 
slightly tapering towards tip; Joint 3 extremely small, a mere triangular tip: 
mentum [labium] subtrlangular, with apex cut away and replaced by tliree 
groups of very small teeth, of which the central group consists of three teeth, 
the middle one largest, and the groups on side, of four teeth, of which the 
second from center is largest; sides of mentum [labium], near apex, with two 
small teeth each; all the teeth are chitlnous and black; a long erect bristle, 
pointing upward and inward, near each side of mentum: labrum homy, 
densely covered with hair: mandihlea resembling in shape the profile of the 
inverted last Joint of the human thumb, with a series of teeth in place of the 
nail ; teeth difficult to see, owing to the presence of five distinct brushes of hair ; 
on extreme lower tip of mandibles three large teeth, below them a series of 
eleven slender and very pointed teeth, of which the first two are the smallest, 
teeth 3 to 9 increasing and teeth 10 and 11 gradually decreasing in length; a 
second series of teeth below them consists of two triangular teeth, of which the 
first is largest: maxilla stout, fieshy, with an internal thumb-shaped lobe; 
maxillary palpus two-Jointed, first Joint cyllndrlc, second very short, crowned 
with a regular circular row of short spines or warts: labium [hypopharynx] 
homy, w^lth two brushes of hair above, between which is a very small ligula, 
covered with a small brush of hairs; fans composed of a stout stem, bearing 
about forty-six scythe-shaped rays, lined on the inside by very minute, equi- 
distant, erect hairs of equal length. Thoracic proleg faintly four-Jointed, sub- 
conical, retractile ( Intro verslble), very thin and transparent, crowned with 
about twenty rows of short, sharp hooks, apparently arranged in a circular 
manner; the hooks, of which ten are In each row, seem to be movable to a 
certain extent, and are fastened or hinged to small chitlnous rods In the 
epidermis. Tip of abdomen formed by a subcyllndrical body crowned with rows 
of hooks. Breathing organs below these hooks and on the upper side of ab- 
domen; they consist of three short, cylindrical, soft and retractile tentacles, 
which connect with the large Internal tracheee. In full-grown larvae a spot 
more or less dark is seen on each side of thoracic Joint; it Is produced by the 
formation of the colled breathing tubes of the future pupa. 

Pupa, — ^Average length 5 ™"». General color, when fresh, honey yellow; 
prothoraclc filaments brown, and the abdomen dorsally also tinged with brown, 
except on mediodorsal Space; all the members have also a fine brown marginal 
line. Prothoraclc filaments consisting of six main rays. Issuing from the basal 
prominence and subdivided two or three times, so that In most cases as many 
as forty-eight terminal filaments can be counted. [PI. IV, fig. 1.] Abdominal Joints 
3, 4, and 5 each with eight well separated dark-brown and anteriorly-recurved 
hooks, the four on each side separated by a mediodorsal space ; those on Joint 3 
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less conspicuous than those on Joints 4 and 5; Joint 6 with armature; Joints 
7, 8, 9, and also subjoint [anal] less distinctly armed near anterior mars:lii 
with a continuous dorsal row of very minute posteriorly recurved points ; ven- 
trally Joints 6, 7, and 8 have each four very minute anteriorly recurved hooks. 

Cocoon. — ^Average length 3^ "■■. Not completely made and not entirely cov- 
ering the'pupa, but tightly surrounding its larger portion. Shape very IrreiTQ- 
lar, with no distinct rim at the upper edge, which is more or lees ragged. Tlie 
threads composing it are very coarse, and the meshes rather open and ordi- 
narily filled with mud. Not always fastened separat^y to objects, but fre- 
quently crowded together, without fbrming, however, such coral-like aggregations 
ns in some of the Northern species. 

The species figured by Gaiman as the '^ buffalo-gnat " (S. peciutrtifn 
Riley) in Bulletin No. 159 of the Kentucky Agricultural Experiment 
Station, 1912, page 18, is not this species but hirtipes Fries. 

Note. — ^Unfortunately the bulk of the material in the collection is practically 
all from two localities and there are no males in either lot Prof. F. M. Web- 
ster's material, which included males, collected subsequent to the date on tlie 
type lot, from the following localities: Madison and Vinland, Ark.; Cypress 
Mill, Marble Falls, and Devils River, Tex.; and Wooster, Ohio, can not be 
found. 

PARASTMUmm, new genus. 

This genus differs in the female from Prosimttlium Boubaud in 
having the eyes much more widely separated at vertex, in having the 
f rons much higher than highest level of eyes when viewed from the 
side, in having the face linear, in having the eye facets gradually en- 
larged as they descend, and in the absence of the closed cell in the 
wing (see PL I, fig. 4). 

The male is unknown. 

Type of genus. — Parasimulium furcatum^ new species. 

Parasimulium furcatum, new species. 

Female. — Black-brown, shining. Frons shining black, undusted; 
face black; antennae with second joint black, remaining joints yel- 
low; palpi black. Mesonotum shining black-brown, paler posteri- 
orly; prescutum pale yellowish-brown; pleurae brown. Abdomen 
brown, anal organs yellow. Legs pale yellow. Wings grayish, all 
veins brownish, base of wing very pale yellowish-white. Halteres 
with brown knob and yellow stalk. 

Frons very broad, widely divergent posteriorly, clothed with long, 
close-lying, yellow- white hairs; face very narrow, linear, raised ridge- 
like centrally, surface brown-haired ; antennae inserted at above half 
the height of eyes, the basal joint very short and indistinct, the second 
joint large, third joint slightly longer than second, and as long as 
fourth and fifth together, fourth longer than fifth, fifth to tenth 
ioibequal, eleventh longer than tenth, pilosity pale, very short. 
Scutum covered with close-lying yellow hairs except on posterior 
third where it narrows and has only scattered, longer, upright hairs 
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on the surface; preecutum with upright, rather strong, brownish 
hairs; pleural tuft indistinct; scutellum with pale brown, upright 
hairs on posterior margin; postscutum produced. Basal abdominal 
scale yellowish-brown, fringe white, abdominal segments with scat- 
tered pale hairs. Legs with weak pale hairs; no distinct apical tibial 
spurs; hind tarsi as in ProHmuUumy tarsal bristles very weak; claws 
short and stout, simple. Wings with long hairs on thick veins, vena- 
tion as in Plate I, figure 4. 

Length, 1.25 mm. 

Type.— CtLt No. 15405, U. S. National Museum. 

One female, Bairs Ranch, Bedwood Creek, Humboldt County, Cal. 
(H. S. Barber). 

Nothing is Imown of the early stages of this species. 

SOCTTLnnC LatrelUe. 
TABLES OF MALES. 

As most of the species are known in the female sex only, it is not 
possible to include all the species described from North America in 
this table. 

1. Species with noticeable yeUow marks on abdomen or thorax 2 

Species mostly black, only the legs and antennie with yellow markings. 3 

2. SmaU species, 1 mm., mostly yellow colored; scutum indistinctly 

striped notatum, p. 33. 

Larger iE^)ecies, 1.5 to 2 mm., mostly black colored; scutum distinctly 
striped distinctum, p. 30. 

3. Legs with basal Joint of hind tarsus not bicolored 4 

Legs with basal Joint of hind tarsus bicolored 5 

4. Pilosity of scutum whitish a 

Pilosity of scutum gold^i yeUow, or brassy 6 

a. Scutum unstriped ; dorsal excision and scale on second Joint of 

hind tarsus indistinct meridioiuUe, p. 49. 

Scutum with black stripes as in female, the outer one on 
each side curved; second Joint of hind tarsus with distinct 

scale johannseni, p. 65. 

5. Pilosity of scutum and abdomen brassy, scale-like., brocfea^tfrn, p. 38. 
Pilosity of scutum yellow, halrUke, especially hairlike on abdo- 
men forheH, p. 64. 

5. Small species (not more than 2 mm. in length) ; mid tarsus mostly 

yellow 6 

Larger species (at least 2 mm. in length) ; mid tarsus with at most 
bases of first and second Joints pale. 

6. Scutum almost entirely covered with pearlaceous poUinosity ; one dis- 

tinct, opaque black, central stripe present griaeum, p. 53. 

Scutum with two anterior pearlaceous, posteriorly incurved, elongate 
spots, disk velvety black jenningsi, p. 42. 

7. Scutum with distinct stripes 8 

Scutum with at most two posteriorly incurved spots on anterior margin. 10 
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8. Stripes on scutum curved, the outward extremities of dorso-lateral 
pair dilated; legs with a narrow black or brown ring or spot near 
base of tibie in addition to the usual dark marks present on the legs 
in most species virgatwn, p. 58. 

Stripes on scutum straight, legs with the bases of tibiee pale, and with- 
out a subbasal dark band 9 

0. Stripes on scutum not sharply defined, the central black stripe broad at 
anterior extremity, linear on disk, the outer black stripes short and 
narrow glaucum, p. 60. 

Stripes on scutum generally sharply defined, the black always broader 

than the white stripes rittatum, p. 54. 

10. Only two posteriorly incurved, elongate spots on anterior margin ; fore 

tarsus distinctly dilated venusium, p. 44. 

In addition to the two spots Just mentioned, there are sometimes pres- 
ent two smaller spots on the anterior margin nearer to c^iter and 
occasionally also faint indications of a caitral bifid stripe; fore 
tarsus very slightly dilated pictipeSt p. 56. 

I have not seen the males of Simtdium metaUicum Bellardi, S. cin- 
ereum Bellardi, nor S. mexicanum Bellardi, but translation^ of the 
original descriptions are given under the descriptions of these species. 

SPECIES GROUPS IN SIMULIUM LATREILLE (fEMALES). 

1. Mesopleura with a group of hairs In addition, and anterior to the normal 

pleural tuft Group A, p. 26. 

Mesopleura bare except for the pleural tuft '. 2 

2. Yellow species; scutum with brown, or white longitudinal stripes, or 

two discal elongated is^ts; abdomen and legs with black or brown 
marks Group B, p. 29. 

Black or gray species, scutum and abdomen never yellow (cf. griseum)^ 3 
8. Scutum with three, or five stripes, or only one central stripe, either black 
or brown on a gray ground, or metallescent pollinose on a black 
ground, the dorso-lateral pair, when present, distinctly curved, and 
dilated at anterior extremities GroupD, p. 47. 

Scutum with two, or four broad, white, straight, or very slightly curved 
stripes, which are nearly parallel-sided and not noticeably dilated at 

anterior extremities, or scutum unstriped 4 

4. Scutum unstriped or with only very slight indications of a central, 

darker, divided stripe Group C, p. 34. 

Scutum distinctly striped, the stripes white or metaUescent polli- 
nose Group B, p. 61. 

It is not the intention of the writer to indicate from the above 
arrangement that these groups are entitled to treatment as sub- 
genera; the purpose in separating them thus is merely to facilitate 
the work of identification of the species. 

GROUP A. 

Species with hairs on pleurae in addition to and anterior to the 
pleural tuft. 
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TABLE OF SPECIES. 

1. Claws with minute subbasal tooth; thoracic pllosity golden yellow, ir- 
regularly arranged in small groups; mesopleural hairs situated low 

down aureopunctatum, p. 27. 

Claws simple; thoracic pllosity not arranged in groups, regularly dis- 
posed ; mesopleural hairs high up near to margin of scutum. 

hippovorum, p. 28. 

I have seen very few species of Simuliidfie with the additional 
pleural hairs, but one of those I have obtained as reptans Linnaeus, 
from Britain, another in the collection labeled S. Uneatum Meigen, 
variety, and also suhrdgrwm Lutz, are in this category, though no one 
who has previously described any species in the family has ever indi- 
cated that he has noticed the presence of these hairs or scales. 

Simulium. aureopanctatom, new species. 

Female. — Black, subopaque. Frons and face with whitish dust- 
ing; antennae brown, two basal joints yellow, palpi black. Scutum 
unstriped, slightly whitish-dusted anteriorly, but without dis- 
tinct white spots; prescutum and margin of scutum close to it yel- 
lowish; pleurae black-brown, scutellum and postscutum concolorous 
with scutum. Abdomen black-brown, basal four segments subopaque, 
apical four shining. Legs yellow, blackened as follows: Entire 
ventral surface and apical half of dorsal surface of tibiae, and entire 
tarsi of fore pair ; coxae, femora except bases, apical halves of tibiae, 
apex of first, apical half of second joint, and apical three joints of 
tarsi of mid and hind pairs. Dorsal surfaces of all tibiae with dis- 
tinct silvering. Wings clear, slightly grayish at tip and on hind 
margin, thick veins brown. Halteres brownish yellow, stalk darker. 

Frons divergent-sided, not one-third as wide at upper angle of 
eyes as width of head, distinctly narrower above antennae than at 
upper angle, surface hairs black, strong but not numerous; face 
slightly convex, distinctly longer than broad, and slightly broader 
than frons at upper angle, surface hairs black, on upper portion 
short and sparse, longer on lowest fourth; palpi black-haired, post- 
ocular cilia brown. Scutimi with yellow scale-like pilosity which ad- 
heres closely to the surface and is arranged in irregular groups of from 
three to seven scales of uniform length except on posterior fourth 
where they become longer and are more upright ; besides this pilosity 
the surface bears numerous short, upright, black hairs which are 
most conspicuous on anterior, lateral, and posterior margins; pleural 
tuft brown, the anterior pleural hairs golden yellow, scale-like, situ- 
ated about midway from lower to upper margin on mesopleurae ; post- 
spiracular area haired posteriorly; scutellum with yellow scale-like 
pilosity and several long, upright, blackish hairs on posterior mar- 
gin. Basal fringe of abdomen long, yellow, surface hairs on seg- 
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ments short, black-brown. Legs strong; fore tarsi compressed later- 
ally, basal joint as broad as tibia, joints 1--3 with paired apical hairs ; 
all legs with pale pilosity and longer, upright, black dorsal hairs; 
apical spur absent from fore tibiae, hind and mid pairs with paired 
apical spurs; basal joint of hind tarsi as broad as tibi», produced 
apically on posterior surface, claws as in virgatam (PL 11, fig. 11). 
Wings with outer two thick veins joining costa very close together 
so that the last costal division is very indistinct. 

Length, 3-3.5 nmi. 

Type and par<Uypes. — Cat. No. 16406, U. S. National Museum. 

Localities: Livingston, Guatemala, and Cacao, Trece Aguas, Alta 
Vera Paz, Guatemala, April-May (Barber and Schwarz). 

Nothing is known of the early stages of this species. 

SimuUiun hippovomm, new species. 

Female. — ^Black, subopaque. Frons and face brownish, thickly 
covered with white pollinosity; antennae brown, basal two joints 
and base of third joint yellow; palpi brown. Scutum with three 
stripes, the central one narrow, the lateral pair broader, close to the 
central one, dilated anteriorly and slightly curved; viewed from 
above in front the whole disk of scutum, except the stripes, is whit- 
ish pollinose and also the prescutum; viewed from above and be- 
hind, the anterior dilated portion of the lateral stripes is conspicu- 
ously white pollinose; pleurse distinctly whitish pollinose except on 
membranous portion; scutellum opaque brown; postscutum with 
silky white pollinosity. Abdomen brown-black, opaque on basal 
four segments, subshining on apical four. Legs yellow, black as 
follows : Mid and hind coxse ; apices of tibi» and entire tarsi of fore 
legs, narrowly at apices of femora; a spot at bases and broadly at 
apices of tibiae; apices of first and from middle of second to fifth 
joint of tard of mid and hind legs. Wings dear, thick veins brown. 
Halteres yellow. 

Frons divergent-sided, at upper angle occupying one-fourth the 
head width, above antennee two-thirds as wide as at upper angle, 
surface hairs brownish yellow, sparse and weak; face broader than 
frons at upper angle, almost subquadrate, surface hairs more numer- 
ous than on frons, whitish; hairs on pidpi pale brown; postocular 
cilia pale, with an admixture of longer, blackish hairs on upper part 
behind vertex. Pilosity of scutum rather loose and upright, whitiah 
yellow, hairlike, the posterior fourth with a number of longer, up- 
right, blackish hairs; anterior pleural hairs pale and hairlike, close 
to lateral margin of scutum; pleural tuft pale, confined to upper 
fourth, postspiracular area pale haired. Abdominal basal fringe 
pale yellow ; surface hairs on segments sparse, pale. Legs with yel- 
low, close-lying pilosity and longer, upright, black dorsal hairs; 
fore tarsi not noticeably thickened, the paired apical hairs present 
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on joints 1 and 3; hind tarsus of the normal shape for this genus; 
tarsal claws simple (PL II, fig. 12). Wings with dark brown hairs 
on veins. 

Length, 4 mm. 

Type. — Cat. No. 16407, U. S. National Museum. 

Locality: Sierra Madre, Mexico, head of River Piedras Verdes, 
altitude about 7,300 feet. In ear of horse (C. H. T. Townsend), 
one female. 

I do not think that this can possibly be the species described as 
cinisreum by Bellardi from Mexico, which is stated to attack horses. 

A translation of Bellardi's description is as follows: 

Male and female: Gray, ant^mse black, first Joint pale. Thorax fuscous 
and gray pollinoee, the humeri pale; pleura light gray, scutellum pale at the 
tip ; halteres whlta Abdomen blackish. The front cox« pale, the middle and 
hind pairs grayish brown; the femora pale at base, th^r tips black; tlbite 
black, their middle section pale; front tarsi wholly black, the middle and hind 
pairs with the bases of first and second Joints pale. Wings hyaline Length 
of body 3 nnn.; extent of wings 9 mm. 

It is possible that this may prove to be identical with hippovorum^ 
but Bellardi's description might apply to more than one species in 
the genus equally well. I consider it better to have this species 
clearly described and give it a name by which it may be distin- 
guished than to accept it as Bellardi's species, which may very prob- 
ably prove to be something entirely different. 

The early stages are unknown. 

The name cinereum was preoccupied when Bellardi used it, and 
the change of name introduced by Speiser is given in the catalogue 
at the end of this paper. 

GROUP B. 

In the species of Group B the thorax, abdomen, and legs are mostly 
yellow. The ground color of all the species is yellow, with the 
thorax brown, or white, vittate, and the abdomen and legs more or 
less darkened. 

TABLE OF SPECIES. 

1. Scutum with three dark vlttae 2 

Scutum with white vittA or with only two anterior marginal spots 3 

Scutum with three chocolate-colored stripes; abdomen much obscured 

with brown irivittatum, p. 30. 

Scutum with three deep black stripes; abdomen with three rows of 

black distinctum, p. 30. 

3. Scutum with only anterior spots notatum, p. 32. 

Scutum vittate 4 

4. Larger species (from Mexico), claws with subbasal tooth-.ocftraceum, p. 30. 
Smaller species (from New Mexico and Colorado) ; daws simple. 

bivittatum, p. 31. 

Neither the males, except of notatum and distinctum^ nor the early 
stages of any of these species are known. 
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Simuliiun trivittatom, new species. 

Female. — Yellow, opaque. Frons and face thickly white-djisted ; 
antennse browned from third joint to apex; palpi brown. Scutum 
with three broad, parallel-sided, chocolate colored stripes, the central 
one not reaching to scutellum and the lateral pair not reaching to 
anterior margin; posterior margin of scutellum darkened in center; 
space between the stripes white-dusted ; pleurce brown on center and 
slightly white-dusted; scutellum yellow; postscutum brown, subshin- 
ing. Abdomen with basal scale yellow ; segments yellow, with opaque 
black-brown marks which leave very little of the yellow ground color 
visible, apical four segments not so much darkened as basal four. 
Legs yellow, black as follows: Apices of tibice and all except base 
of tarsi of fore pair; apices of first and second and apical three joints 
of mid and hind tarsi ; apices of femora and apices of tibiae of hind 
pair. Wings clear, thick veins yellow. Halteres yellow. 

Frons divergent-sided, two-thirds as wide at above antennae as at 
upper angle of eyes, surface hairs weak, yellow; face longer than 
frons and one-third longer than broad, surface hairs as on frons; 
postocular cilia pale. Scutum with very short hairlike yellow pilos- 
ity; pleural tuft yellow; scutellum with yellow pilosity and longer 
upright brownish hairs. Basal fringe on abdomen yellow ; all seg- 
ments with short, scattered, yellow hairs. Legs with pale pilosity 
and scattered longer dorsal hairs on tarsal joints ; fore tarsi slightly 
thickened ; tarsal claws simple. Wing venation normal. 

Length, 2 mm. 

Type. — Cat. No. 15408, tJ. S. National Museum. 

Locality. — ^Tampico, Mexico (E. A. Schwarz). 

Readily distinguishable from any described species, except dis- 
tinctum^ by the brown vittate scutum. 

Slmulium distinctam Malloch. 

This species was described subsequent to the completion of the 
present paper, but the description appeared some time ago in the Pro- 
ceedings of the Entomological Society of Washington, 1913, page 133. 
It is unnecessary to reproduce the description here. S, trivittatum 
closely resembles distinctum^ though I believe they are distinct. 

Locality. — Devils Eiver, Texas. 

A specimen from Tamaulipas, Mexico, is with some doubt referred 
here also. 

Slmulium ochraceum Walker. 

Female. — Yellow^ opaque. Face and frons brownish yellow, thickly 
white-dusted; antennae yellow, from fourth joint to apex browned; 
palpi black-brown. Scutum with two white poUinose vittae, and 
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laterally beyond these stripes a pear-shaped brown mark with the 
narrow extremity toward the wing base, which stops short of the 
prescutum and does not touch the white stripes; pleurce brownish; 
scutellmn yellow. Abdomen with the apical segments more or less 
blackene^ji and subshining. Legs yellow, blackened as follows: Mid 
and hind coxae; fore tarsi except base; apex of first, apical half of 
second, and entire apical three joints of mid tarsi ; apices of femora, 
apical half of tibiae, apical half of first and second, and entire apicul 
three joints of tarsi on hind legs. Wings clear, thick veins yellow. 
Halteres yellow. 

Frons divergent-sided, at above antennro about one-third as broad 
as at vertex, bare in center, laterally and more broadly posteriorly 
covered with golden pilosity and among the pile some longer, upright, 
black hairs; face one-third longer than broad, uniformly but not 
thickly covered with sh(»i:, yellow pilosity ; antennal pilosity whitish ; 
palpi brown-haired; postocular cilia mostly yellow, with a number 
of longer, black haira Stripes on scutum as broad at anterior mar- 
gin as the space between them, gradually diverging and somewhat 
curved posteriorly, becoming narrower and ceasing at a little beyond 
middle of disk ; extreme lateral margins of scutum whitish poUinose, 
pilosity golden yellow, scale-like and regularly distributed ; no black 
hairs on scutum; pleural tuft brown; postspiracular area brown- 
haired posteriorly ; scutellmn with pale yellow pilosity and long, up- 
right brown hairs. Abdominal basal fringe pale yellow, long; seg- 
ments with scattered, short yellow pile and a few longer back hairs 
intermixed with them. Legs with close-lying yellow pilosity and 
scattered, longer, upright, dorsal brown hairs; fore tarsi with the 
normal paired apical hairs on joints 1 and 3; claws as in Plate II, 
figure 15. Diagrams of the thoracic elevations of this and the follow- 
ing two species are shown in Plate V, figures 6-8. 

Length, 2 mm. 

Two females, Cordoba, Mexico (E. Eiiab). 

The records of the occurrence of this species in the United States 
which I have had the opportunity of examining are erroneous and 
refer to notatum Adams. (See note under notatum^ p. 33.) 

Simulium bivittatom, new species. 

Female. — Ocherous, opaque. Frons and face thickly white-dusted, 
antennae from apex of third joint to apex of eleventh browned, 
palpi brown. Scutum with two broad, almost parallel-sided, white- 
pollinose vittae; extreme lateral margins of scutum white-pollinose ; 
prescutum and scutum near to it pale yellow ; pleurae yellow, browned 
on middle ; scutellum ocherous ; postscutum black. Abdomen yellow, 
segments 2-6 with a distinct black dorsal spot and brown lateral 
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marks, apical segments subshining. Legs yellow, browned as fol- 
lows: Mid and hind coxae; fore tarsi except base; apices of first and 
second and entire ajdcal three joints of mid and hind tarsi; and 
apices of hind femora and tibiae. Wings clear, thick veins yelloTv, 
costal vein darker. Halteres yellow. 

Frons divergent-sided, at least one-half as broad above antennae as 
at upper angle of eyes, surface hairs yellow ; face subquadrate, nearly 
as wide as frons at vertex ; surface hairs pale, longer toward moutli 
edge; antennal pilosity pale; postocular cilia yellow. Pilosity on 
scutum short, regular, golden yellow, longer just in front of scu- 
tellum, no black hairs on disk; pleural tuft pale; postspiracular area 
pale-haired posteriorly ; scutellum with pilosity and upright hairs all 
yellow. Basal fringe of abdomen pale, apical four segments with 
rather distinct pale hairs. Legs haired as in ochrdceum^ Cla'ws 
simple. 

Length, 1-1.5 mm. 

Type. — Cat No. 15415, U. S. National Museum. 

Locality of type. East Las Vegas, N. Mex., June 1, 1901 (T. D. A. 
Cockerell). There are also in the national collection two females 
from Las Vegas Hot Springs, N. Mex., August 19, 1901 (H. S. 
Barber), and five females from Virginia Dale, Colo., September 31, 
1912, taken on cow (Bishopp). 

SlnrnTUnn notatom Adams. 

m 

Ferrhdle. — Ocherous yellow, opaque. Frons and face thickly white- 
dusted ; antennae slightly darkened from fourth joint to apex ; palpi 
ochreous. Scutum unstriped, only two small triangular spots on 
anterior margin and very faint indications posteriorly of the stripes 
of the other species, laterally a darker elongated mark on disk ; pre- 
scutum and margins of scutum adjacent to it yellow; pleurae dark- 
ened centrally, more distinctly near to coxae ; scutellum yellow ; post- 
scutum black-brown. Abdomen yellow ; segments, except apical three, 
with opaque, black dorsal spot, apical three segments slightly shin- 
ing, their bases browned. Legs yellow, browned, or blackened, as 
follows: Fore tarsi, except base of first joint; last two joints of mid 
tarsi; extreme apices of hind tibiae; and apices of basal three and 
whole of apical two joints of hind tarsi. Wings as in bivUtatum^ but 
the costal vein paler. Halteres yellow. 

Frons divergent-sided, two-thirds as wide at above antennae as at 
upper angle of eyes, surface hairs weak, sparse, whitish; face sub- 
quadrate, surface hairs as on frons; antennal pilosity pale; hairs on 
palpi pale; postocular cilia pale. Scutum with very pale yellow, 
hair-like pilosity, which is distinctly longer just in front of scutelluni ; 
pleural tuft pale; scutellum with yellow pilosity and upright hairs« 
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Basal fringe of abdomen pale yellow, surface hairs on segments 
sparse, pale, longer on apical segments, and more numerous. Legs 
with pale pilosity, hairs brown, shorter, and ..ot so numerous as in 
bivittatum^ the paired apical hairs on first and third joints of fore 
tarsi shorter than in that species; claws simple. 

Length, 1—1.5 mm. 

Three females. Las Cruces, N. Mex., June 25, 1895 (T. D. A. 
Cockerell). These are the specimens on which the record of ochra- 
ceum Walker is based in Entomological News for 1897, page 100. I 
have not seen the specimens upon which the record at page 172 of 
the same volume of that publication was based, but they probably 
belong either* to this species or to hivittatwm. 

Male. — Brown. Face white-dusted, antennae brown, paler oh basal 
two joints, palpi brown. Scutum opaque, evenly covered with whitish 
gray pollinosity ; prescutum and adjoining margin of scutum yellow ; 
pleursB brownish yellow, whitish pollinose ; scutellum yellow, margins 
of scutum adjoining scutellimi and laterally broj^n; postscutum 
brown, with whitish pollinosity. Abdomen yellow, with dorsum of 
segments 1-2 narrowly, and remaining segments broadly blackened, 
apical three segments broadly silvered on sides. Legs yellow, browned 
on fore tarsi, mid and hind coxse, apical two joints of mid tarsi, apices 
of femora and apices of tibiae of hind legs (hind tarsi broken off in 
specimen) ; claws trifid. Wings clear, thick veins yellow, venation 
normal. Halteres bright yellow, base of stalk darkened. 

Eyes with upper facets very large, with lower facets very minute, 
hairs on face and palpi pale, postocular cilia weak, pale. Scutum 
with close-lying, whitish-yellow, hair-like, regular pilosity, which 
is longer in front of scutellum ; pleural tuft whitish ; scutellum with 
white pilosity and longer, upright, white hairs. Abdominal basal 
fringe pale yellow, hairs on segments sparse, of moderate length, 
white. Legs with sparse, pale pilosity and scattered, longer, pale 
hairs; fore tarsi not distinctly thickened, the apical paired hairs 
weak; hind femora and tibiae broad; hind tarsi broken off, but im- 
doubtedly possessing the normal characters of SimuUum, 

Length, 1 mm. 

Locality : Williams, Ariz. (H. S. Barber) , one male. 

It may be that this is really a distinct species from the female 
described herewith, but there are so many points of agreement that I 
have decided to consider it as the male of notatwm rather than describe 
it as new, as I was at first tempted to. The only point which causes 
me to doubt the safety of this course is the absence of any indication 
of the white pollinose spots on the scutum, which, if the general rule 
holds with this group, ought to be even more distinct in this sex than 
in the female. 

16125°— 14 3 
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GROUP C. 

Scutum unstriped, at most the anterior margin with weak indica- 
tion of a central, divided stripe, and anterior lateral white spots. 

TABLE OF SPECIES. 

1. Tarsal claws with a distinct subbasal tootli in addition, and anterior, 

to the normal tuberculate or roanded base 2 

Tarsal claws without subbasal tooth, only the base tuberculate, rounded, 
or produced tliumbllke (as In PI. II, figs. 5 and 7) S 

2. Thoracic pllosity arranged in Irregular groups, disk with upright black 

hairs, in addition to pllosity, which are most distinct on anterior 

angles meaHcanum, p. 35- 

Pilosity not arranged in groups, regularly disposed 4 

4. . Thoracic pllosity black or black-brown, fine and hairlike— panw««wm, p. 36. 

Thoracic pllosity lanceolate, scalelike, whitish or yellowish in color. 

arcHcurr^ p. 37. 

5. Tarsal claws produced thumblike at base 6 

Tarsal claws not produced thumblike at base 7 

6. Scutum with brassy, scalelike pllosity ; base of tibiffi not black^ed. 

bracteatum, p. 38. 
Scutum with yellowish hairlike pllosity ; base of tibise distinctly black- 
ened ^johannseni, p. 65^ 

7. Pllosity on scutum arranged in pnnctlform groups, the scales short and 

broad, small species exiguum, p. 39. 

Pllosity on scutum not arranged in punctiform groups, either regularly 
or irregularly disposed 8 

8. Scutum with irregularly disposed golden yellow pllosity and upright 

brown hairs on disk cHavipea, p. 40. 

Scutum with regularly disposed pllosity, discal hairs absent 11 

0. Small species (1-1.5 mm. in l^igth) ; mid tarsi almost aU pale; third 
Joint of hind tarsi pale ; scutum with pearlaceous poUinoslty. 

ienningsi, p. il. 

Larger species (2-4 mm. in length) ; mid and hind tarsi black, except 

bases of first and second Joints; scutum with whitish polUnoslty 10 

10. Scutum more or less shining, the anterior margin at center with Indica- 
tions of a divided stripe ; pllosity yeUow venustum, p. 43. 

Scutum not shining, no indications of a central stripe ; pllosity whitish. 

piscicidium, p. 45. 

Simulium taraale Williston belongs to this group, but from the 
description I am unable to place it in the table. In all probability 
it is distinct from any of those included in my table, but nothing is 
said of the tarsal claws and certain other essential characters in 
Williston's description, so that it is impossible to decide its status. 
The species belonging to this group are the most widely distributed 
and most closely allied of the Simuliidse. It is to this segregate that 
reptans Linnaeus and several other European species belong. 

^ I have included johannaeni here as well as in the group with vlttate scutum, as it is 
closely allied to hracteatum in the formation of the claws, but the coloration as given 
above, though of alcoholic specimens. Is quite disUnct from that of hracteatum^ as is also 
the vestiture of the thorax. For description see pp. 6&-66. 
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SlTnulliiTn mexicanum Bellardi. 

Female. — Black, subopaqiie, only the apical four abdominal seg- 
ments distinctly shining. Frons and face white-dusted; antennse 
brown, with basal two joints and base of third joint yellowish; palpi 
brown. Prescutum yellowish, pleurae with sutures and posterior 
portions yellowish; scutellum brownish yellow; postscutum brown, 
whitish poUinose; scutum unstriped and weakly white-dusted. 
Abdomen with basal scale opaque black; first segment below scale 
yellow or brown at base, opaque black at apex; segments 2-4 gray- 
ish poUinose, with opaque black fasciae, which are broadest at middle 
and taper on each side; apical four segments glossy black; venter 
brownish yellow. Legs black, yellow as follows : Coxae, femora, and 
bases of tibiae of fore pair; apices of coxae, trochanters, bases and 
apices of femora, basal halves of tibiae, and basal halves of first and 
second joints of tarsi of mid and hind pairs; base of third joint of 
mid tarsi. Wings grayish, thick veins brown. Halteres yellow, dark- 
ened at base of stalk. 

Frons almost parallel-sided, not one-third as wide at vertex as 
the breadth of head, surface hairs black ; face longer than frons and 
wider than frons at upper margin, one-third longer than wide, sur- 
face hairs black ; hairs on palpi brown ; postocular cilia black. Scu- 
tum with brassy yellow, scalelike pilosity, which is arranged in irregu- 
lar groups on the disk ; besides the pilosity there is on the disk short, 
closely placed, black, upright hairs, which are most distinct on the 
margins; pleural tuft black or brown; postspiracular area pale- 
haired; scutellum with yellow pilosity and longer, upright black 
hairs. Basal fringe of abdomen yellow, apical four segments with 
short black hairs, which are longer at extreme apex. Legs with 
close-lying yellow pilosity and long, upright, black dorsal hairs, 
which are very noticeable on the apices of the tarsal joints ;-fore tarsi 
with the normal paired apical hairs on joints 1 and 3; the legs are 
strong and the fore tarsi very distinctly thickened or compressed 
laterally; tarsal claws with subbasal tooth (PI. II, fig. 6). 

Length, 4 mm. 

Two females, Cordoba, Mexico, January 30, 1908 (F. Knab). 

These specimens agree so closely with the description given by 
Bellardi ^ that I have no hesitation in associating them with his 
npecies. The early stages are unknown. 

A translation of Bellardi's description of the male of Siimdium 
mewicanwm is as follows: 

Black. Head black, frons prominent, triangular, with whitish reflection; 
ant^mse black, first Joint and base of second [second and base of third ?] yel- 
low ; face prominent, black, the epistome yellowish, with grayish reflection ; palpi 

^ Saggio dl Ditterologta Messicana, App. 6, 1862. 
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black, paler at the base; thorax wide, sabquadrate, slightly convex, black, "witti 
a grayish reflection, and golden scales; hameri pale; pleurae black, anteriorly 
and posteriorly, with fuscous spots; scuteUum fuscous; hal teres white; abdomen 
black, base of second segment pale yellowish on the sides ; fore and middle coxse 
wholly yellow, hind ones fuscous, with yellow tips; fore femora wholly yello^', 
mid and hind pairs fuscous-black, with yellow bases ; fore tarsi wholly black ; 
middle tarsi black, with bases of all the Joints yellow; hind tarsi black, vritli 
base of first Joint broadly and of second Joint narrowly yellow; wings hyaline, 
iridescent. Length 4 mm., alar expanse 9 mm. 

Slxnulium pamassum, new species. 

Female. — Black, slightly shining; prescutum paler; pleurae paJe 
along the sutures; abdomen opaque black on basal four segments, 
shining on apical four; legs black, yellowish as follows: Coxae, tro- 
chanters, bases of tibiae, and base of first joint of tarsi of fore legs ; 
apices of coxae, bases of trochanters, bases of femora, of tibise 
narrowly, and of first tarsal joint of mid legs; trochanters, bases of 
femora and of tibiae, basal two-thirds of first and basal half of sec- 
ond joint of hind legs. Halteres yellow, stalk diteky at base. 

Frons glossy black, sides divergent, about one-third wider at vertex 
than above antennae, surface hairs strong, upright, black, present 
only on lateral margins, especially toward vertex, absent from 
center; face distinctly longer than broad (1^:1), grayish poUinose, 
almost bare on center, with long hairs on lateral and lower margins : 
antennae brown, the basal two joints and base of third generally 
paler; second and third joints elongated, subequal, as long as 4-f-5; 
pilosity short, thick, pale; palpi black-brown, black haired; post- 
ocular cilia black. Mesonotum with very slight pale poUinosity ; 
pilosity black or black-brown, close-lying, regular, in the depression 
on posterior fourth the hairs much longer and upright; pronotum 
with numerous black hairs, episternum immediately below it with 
pale hairs; all the lower parts of pleurae with silky pollinosity ; 
pleural tuft brown-black, confined to upper fourth ; scutellum opaque 
black, the upright hairs black, no pale hairs present Abdominal 
basal scale varying in color from pale yellowish to opaque black, the 
long hairs pale brownish yellow ; membrane beneath scale generally 
yellow ; some specimens have the abdomen inclining to brown ; seg- 
ments almost bare except laterally and apically where there are 
numerous brown hairs. Legs with close-lying pale pilosity and dis- 
tinct, longer, upright, black hairs on the dorsal surfaces of femora, 
tibiae, and tarsi ; the usual paired apical hairs on first and third fore 
tarsal joints present (PI. V, fig. 11) ; hind tibiae at apices and basal 
three- fourths of first tarsal joint of hind legs with short, stiff, upright, 
golden pile; claws with tooth (see PI. II, fig, 8) ; wings clear, thick 
veins brownish, cross-vein at two-fifths from apex of subcosta. 

Length, 2-2.5 mm. 

Type. — Cat. No. 15409, U. S. National Museum. 
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Type locality, Red Hill, Moultonburgh, N. H., August 5 (H. G. 
Dyar). There are specimens from Skyland, Page County, Va., July 
15, 1912 (H. G. Dyar), and White Mountains, N. H. (Morrison). 

The male and the early stages are unknown. 

Simulium arcticUm, new species. 

Female. — Black; frons shining, very slightly dusted with white, 
face thickly white dusted, antennse with two basal joints yellowish. 
Scutmn with two large and generally distinct white pollinose spots 
on anterior angles of scutum, the latter slightly shining; pre- 
scutum brownish; scutellum concolorous with scutum; pleurae sub- 
opaque, distinctly white-dusted, especially on lower portions. Abdo- 
men black, opaque on basal four segments, shining on apical four. In 
some specimens distinctly gray-dusted laterally and posteriorly on 
basal five segments. Legs yellow, black as follows: Femora except 
bases, tibiae at apices and tarsi of fore legs; coxae, femora except 
bases, apical third of tibiae, and apices of first tarsal joint of mid and 
hind legs ; last four joints of mid tarsi, except extreme base of second ; 
last four joints of hind tarsi except basal half of second. Wings 
clear, thick veins brownish. Halteres yellow, brownish at base of 
stalk. 

Frons with sides very slightly divergent, unusually broad at anten- 
nae above, occupying about one-fourth the width of head, at vertex 
about one-third as wide as head, surface hairs only on lateral mar- 
gins; besides the scale-like hairs there are also present some black, 
upright hairs ; face as broad as frons at vertex, and about one-third 
longer than broad, surface hairs whitish, absent from upper third, 
antennal pilosity pale; palpi black, hairs black-brown; postoculai; 
cilia pale, with a few intermixed black hairs on lower portions. 
Scutum covered with close-lying whitish or yellowish pilosity 
which is regularly arranged and rather long; prescutellar depression 
of scutum with numerous long, upright, black hairs; pleural tuft 
pale; scutellum with pale scale-like pilosity and numerous long, 
upright, black hairs. Abdominal basal scale paler than rest of abdo- 
men, the fringe long and pale, surface hairs on apical segments pale 
and on lateral margins a number of long black hairs. Legs with 
rather long, close-lying, pale pilosity and numerous long, upright, 
black dorsal hairs, those on apices of first and third fore tarsal joints 
not conspicuous; claws with subbasal tooth (see PI. II, fig. 4). Wing 
venation as in pamaaaum. 

Length, S-4 mm. 

Type.— Ceit No. 15410, U. S. National Museum. 

Type locality, Kaslo, British Columbia (H. G. Dyar). Also from 
London Hill Mine, Bear Lake, British Columbia (R. P. Currie). 

The male and the early stages are unknown. 
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Slxnulium bracteatum CkKjulUett. 

Female. — Opaque black or brown-black; basal two joints of an- 
tennae yellow, palpi black-brown. Prescutum and margin of scutum 
bordering on it yellowish, pleurse brown, yellowish posteriorly, 
darker on lower central portions, scutellum and postscutum black- 
brown. Abdomen opaque black-brown. Legs yellow, darkened on 
apices of all femora and tibiae, entire fore and mid tarsi except ex- 
treme base of latter, and apices of first and second and all remaining 
joints of hind tarsi. Wings clear, thick veins yellowish brown. 
-Halteres pale yellow, darkened at base of stalk. 

Frons rather narrow, sides divergent, less than one-third the width 
of head at upper angle of eyes, and more than one-half as wide at 
lower angle as at upper, surface covered with close-lying, thickly 
placed, brassy yellow, scalelike pilosity; face paler in color than 
frons and equal to it in length, distinctly longer than broad, pilosity 
rather paler and looser than that of frons, antennal pilosity pale; 
hairs on palpi brownish. Scutum unstriped, pilosity very close, 
rather scale-like, brassy yellow in color; pleural tuft pale yellow; 
scutellum with close-lying yellow pilosity and long, upright yellow 
hairs ; postscutum with yellow pilosity. Abdomen with close pilosity, 
on all segments, of a similar nature to that on mesonotum, apical 
segment with longish hairs. Legs with dose-lying yellow pilosity 
on the yellow parts, which is longer on the dorsal surfaces, and brown 
hairs and pilosity on the dark portions ; claws as in Plate II, figure 14 
{Prosimulium pecuarum) ; hind tarsi with. basal joint produced at 
apex and second with scale and basal constriction. 

Length, 2.5-3 mm. 

Eedescribed from type specimens, Cambridge, Mass., May 31, 1869. 
There is also one female in the collection from Plummers Island, 
Md., April 19, 1903 (H. S. Barber), one female from Franconia, 
N. H. (Mrs. A. T. Slosson), and one female from Los Angeles, Cal. 
(collection Coquillett). 

There are several males and one female in the collection of the 
Illinois State Laboratory of Natural History from Algonquin, 111. 
(Nason). 

Male. — Opaque black. Head in type broken off. Scutum with 
indistinct anterior whitish dusting, prescutum yellowish, pilosity 
brassy yellow, rather more hairlike than in female and distinctly 
longer, lateral margins of scutum brownish, pleural tuft pale yellow, 
scutellar pilosity and hairs long, yellow, postscutum bare. Abdomi- 
nal basal fringe long, yellow, all segments with long yellow pilosity, 
that on basal four segments laterally very thickly placed and adher- 
ing closely to surface, apical four segments with pilosity much 
shorter and sparse. Legs brown, apically the joints slightly dark- 
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ened, pilosity yellow, on fore tibiaB dorsal surfaces silvery, dorsal 
siirfaces of all joints with longer, upright, pale hairs, fore tarsi not 
distinctly thickened, hind tarsi with basal joint slightly thinner 
than tibiae and produced at apex posteriorly, second joint with basal 
scale and excision; claws trifid. Wings as in female. Halteres 
brown. 

Length, 3 mm. 

Locality: Los Angeles, Cal. (collection Coquillett). 

In the original description of the male of this species there are so 
many details left out that I have considered it better to redescribe it. 

I have not seen the larva or pupa of this species, but Mr. E. H. 
Strickland has reared it in Massachusetts. His description of it agrees 
in both stages very well with that given by Hart for S, johanmeni. 

The larva differs from that of other species of Simulium^ except 
johannseniy in having the outer tooth on each side rounded and with 
an apical pointed process. The lateral setae number two on each side. 
The pupa has only four respiratory filaments, and should be readily 
recognizable from any other North American species except johann- 
aeni by that character alone. 

I have not seen the specimens reared by Strickland and have to 
accept his published authority for the identification. 

Simulium exiguum Roubaud. 

Female. — ^Black, subshining. Frons very slightly dusted, face dis- 
tinctly whitish poUinose, antennae yellow, basal joint and apical 
joints slightly browned, palpi yellow, brown at apex. Scutum un- 
dusted, pleurae with distinct pearlaceous pollinosity, postscutum 
whitish pollinose. Abdomen black, segment below basal scale entirely 
covered with pearlaceous pollinosity, next segment opaque, the re- 
mainder glossy on disk, with slight indications of whitish pollinosity 
on lateral margins. Legs yellow, blackened on mid and hind coxae, 
fore tarsi from apex of first joint to tip, last joint of mid tarsi, mid- 
dle of femora, apices of tibiae, ventral surfaces of first joint at apex 
and last joint of tarsi of hind legs. Wings clear, thick veins yellow. 
Halteres yellow. 

Frons with sides very slightly divergent posteriorly, occupying at 
upper angle of eyes less than one-third the head width; face much 
more elongate than usual, nearly twice as long as broad, as broad 
as frons at lower angle; both face and frons with extremely weak 
surface hairs; occiput with pearlaceous pollinosity; postocular cilia 
weak, dark. Scutum with iridescent, golden yellow, rather broad, 
scalelike pilosity which is arranged ii^ irregular groups ; pleural tuft 
weak, brown; scutellum with similar pilosity to scutum and some 
long, upright, brown hairs. Abdominal basal fringe short, sparse, 
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brown, apical segments with sparse, dark surface hairs. Legs with 
pale yellow hairlike pilosity and a few longer, upright, brown dorsal 
hairs, the normal paired apical hairs present on first and third joints 
of fore tarsi; fore tarsi dender, hind tarsi with apical four joints 
three- fourths as long as basal joint; tarsal claws simple. Hairs at 
base of first vein black, surface hairs on veins black, anal wing fringe 
whitish. 

Length, 1.5-2 mm. 

Four females, Sarare, Venezuela (T. Gray), examined by Ron- 
baud; four females taken on board ship 4 miles off Livingston, 
Guatemala, March 20, 1906, one female, Cacao, Trece Aguas, Guate- 
mala, and one female, same locality, April 12, 1906, labeled '' Biting 
man" (Schwarz and Barber). 

This very prettily marked species can not be confounded with any 
other which I have examined. 

The male and the early stages are unknown. 

Simulium clavipes, new species. 

Female. — Black, subopaque. Frons and face distinctly white- 
dusted ; antennae brown, the basal two and base of third joints yellow ; 
palpi brown, pale at base. Scutum in some specimens with faint 
indications of a central stripe and anteriorly with slight whitish pol- 
linosity ; scutum shining posteriorly, prescutum yellow ; pleurae brown, 
darker anteriorly and with whitish poUinosity; scutellum and post- 
scutum brown, the latter with white pollinosity. Abdomen black, 
opaque on basal four segments, glossy on apical four. Legs yellow, 
black on mid and hind coxae, apices of all tibiae, and entire tarsi, ex- 
cept base of first joint of mid tarsi, and greater part of first and basal 
half of second joint of hind tarsi. Wings clear, thick veins brown. 
Halteres yellow. 

Frons slightly divergent-sided, three-fourths as wide at lower angle 
as at upper, surface hairs brown, sparse, upright; face subquadrate, 
as broad as frons at lower angles and similarly haired; hairs on palpi 
brown ; postocular cilia brownish black, strong. Scutum with golden 
yellow pilosity which is rather loose and irregularly arranged, though 
not grouped; besides the pile there are regularly arranged brown 
hairs over the entire disk, which are much more distinct on margins 
and especially posteriorly ; pleural tuft brown, sparse ; scutellum with 
yellow decumbent pilosity and long, upright brown hairs. Basal 
fringe of abdomen yellow, surface hairs on apical segments pale 
brown, sparse. Legs strong, clothed with yellow pilosity, and with 
numerous longer, upright, dorsal brown hairs which are more notice- 
able on tibiae and tarsi; fore tarsi broad, first and third joints with 
paired apical hairs; hind tarsi with basal joint narrower than tibiae, 
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apical four joints about two-thirds as long as basal joint; tarsal claws 
as shown in Plate II, figure 5. 

Length, 3-4 mm. 

Type.— Cdii. No. 15411, U. S. National Museum. 

Locality. — Guadeloupe, West Indies, 4,000- foot level, July (August 
Busck). 

It is improbable that this is the species described as S. tarsale by 
Williston, the description of which is given on pages 46-47. The size, 
color, and locality are quite enough to justify me in separating it, 
even if the vestiture were overlooked by Williston in describing his 
species in so far as the presence of the upright brown hairs on scutum 
are concerned. 

The early stages of this species are unknown, and there are no males 
among the material in the collection. 

SimuUum jenningrsi, new species. 

Female, — Black, shining. Frons and face shining, the former 
slightly, the latter distinctly white-dusted; antennaB brown, basal 
three joints paler, yellowish; palpi brown. Scutum shining black, 
with distinct pearlaceous pollinosity, which does not form 
spots, but is most distinct near margins of prescutum and tapers 
off toward center of disk; pleur» glossy black, distinctly whitish 
pollinose on lower central portions; scutellum velvety opaque black; 
postscutum whitish pollinose. Abdomen with basal four segments 
opaque black, apical four glossy black. Legs black, yellow as 
follows: Coxae, bases of femora narrowly, and at bases of tibiae 
broadly of fore legs; trochanters, bases of femora, bases of tibiae 
broadly, and basal three tarsal joints except apices, on mid and hind 
legs. All tibiae silvered on basal half of dorsal surface. Wings 
clear, basal portions of veins brown, thick veins yellow. Halteres 
with lemon-yellow knob and brown stalk. 

Frons broad,, distinctly more than one-third as wide at upper 
angle of eyes as head width, slightly divergent-sided, hairs sparse, 
pale, confined to lateral posterior margins; face slightly narrower 
than frons at widest part, about one-third longer than wide and as 
long as frons, surface hairs pale, sparse, though more numerous than 
on frons; hairs on palpi pale; postocular cilia brown. Scutum with 
yellow, sparse, rather widely placed, regular hairlike pilosity, no 
long posterior hairs on scutum ; pleural tuft sparse, short, brownish ; 
postspiracular area bare ; scutellum with upright brown hairs. Basal 
abdominal fringe brownish yellow, surface hairs on apical four seg- 
ments sparse, yellowish. Pilosity on legs yellow, except on the basal 
half of dorsal surfaces of tibiae where it is white, giving the silvery 
appearance which is so noticeable in this and allied species; the 
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usual longer dorsal hairs weak; fore tarsi dilated, as broad as tibise, 
first and third joints with paired apical hairs; hind tarsi of similBrr 
form to venustum Say; claws simple. Wing venation normal, sur- 
face hairs and short bristles brownish yellow. Sometimes the pilosity 
on scutum is brownish or almost black, but this is exceptional. 

Lengthy 1-1.5 mm. 

Type. — Cat. No. 15412, U. S. National Museum. 

Male. — Similar in size and color to the female except that the 
mesonotmn is velvety opaque black; the scutum has two silvery or 
pearlaceous stripes running from the margin of the prescutum back- 
ward and inward to almost middle of disk ; the lateral and posterior 
margins of scutum are distinctly silvery poUinose; the piloaty is 
darker and longer, being more hairlike than in female. The abdomen 
is not distinctly shinmg on apical segments, and the hairs are longer 
and darker. The legs are similar in color to those of the female, 
but the tibiae are only pale at extreme base ; they are longer haired 
and the claws are trifid (see PI. V, fig. 12). The eyes are of similar 
formation to those of the males of venustum. 

Allotype. — Cat No. 15412, U. S. National Museum. 

There are reared specimens in the collection bearing the number 
4425. These emerged from pupae sent to the Bureau of Entomology 
in May, 1889, from Friersons Mill, La. 

An examination of the pupa discloses the fact that this is in aJl 
probability the species described in the larval and pupal stages by 
Johannsen in the paper already mentioned. I give a copy of the 
characters mentioned by Johannsen for his variety a of venustum^ 
which he was unable to separate from the type except by size in the 
imago. 

A number of specimens bred from larvae and pupae taken from FaU Creek, 
Ithaca, New York, differs In tbe adult stage from venustum as described above 
in being uniformly smaller (length 1.5 mm.) ; having the base of wing brownish 
and not yellow, and in having the last four abdominal segments of the female 
a shining black instead of brown. The larva differs as follows : in size averag- 
ing less than two-thirds that of venustum^ labrum [labium] with its toothed 
edge wider in proportion to its size than in venuatum, its teeth more nearly of 
a size, the ventral setae three in each row, plus a very small one. The pupa 
differs in having 10 respiratory filaments in each tuft, the hooks on segment 2 
more distinct, and the tubercules on the anal segments apparently wanting. 

This- species stood in the collection as S. venustum Say, and both 
sexes are represented among the specimens reared from the pupse 
from Friersons Mill. There are specimens in the collection from 
Spring Hill, Fairfax County, Va. ; Chevy Chase, Md., July 4, 1907 ; 
Cabin John, Md., May 16, 1909 ; Beltsville, Md., September 21, 1911 ; 
and Washington, D. C, July 3, 1910 (F. Kiiab) ; Minnesota (Lug- 
ger) ; Inman, Spartanburg, and Gramlin, S. C. ; and Flat Rock, 
N. C. (Jennings and King) ; and Biscayne Bay, Fla.. (Mrs. A. T. 
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Slosson). There are several specimens of both sexes in the collection 
of the Illinois State Laboratory of Natural History from Algonquin, 
DL (Nason). 

This species attacks horses and is a persistent biter in South 
Carolina, according to the observations of Messrs. Jennings and 
Eling. Their data for the adults of the species on which observa- 
tions were made are as follows: 

Lot 382. OramUn, S. C^ August 19, 1912. Two dozen Simvlium adults col- 
lected in ears of a horse. Owner lives some distance out in the country. He 
gave a history of being bitten by these flies. His team had come from the 
farm a couple of hours before. No larvae or pupee. 

Lot 383. Gramlin S. C, August 19, 1912. Simulium adults from ears of a 
horse, collected as horse was passing along the road. No larv» or pupce. 
Driver gave no history of being bitten by the flies. 

Lot 214. Flat Rock, N. C, June 5, 1912. SimuHum adults taken while attack- 
ing a horse. Were entering ears and biting on face, neck, and shoulders also. 
(No larval or pupal material.) 

Lot 220. Flat Rock, N. C, June 4, 1912. Simulium adults taken while attack- 
ing a horse. After removal of horse they continued to dance in small swarms 
about the same spot Situation shaded by tall trees. (No larval or pupal 
materiaL) 

The dates of occurrence of this species range from May 6 on the 
Liouisiana specimens to September 21 on those from Beltsville, Md., 
and from the continuity it is evident that there must be many broods 
or an unintermittent reproduction during the entire summer. 

The figures given on page 16 of Bulletin 159 of the Kentucky Agri- 
cultural Experiment Station by Garman are evidently details of the 
larva of this species, though the pupa figured on page 15 belongs 
either to meridionale or venuatum. 

Simulium venustum Say. 

Female. — Black; frons glossy black, with very little dusting, face 
black, distinctly white dusted, antennae with basal three joints yel- 
lowish, palpi black. Scutum shining black, with slight whitish 
pollinosity, especially anteriorly and on sides, prescutum yellowish 
or brownish, pleurae black, white dusted, scutellum opaque black. 
Abdominal basal scale opaque black or brown, basal four segments 
velvety black, apical four glossy black. Legs yellowish, black as 
follows : Mid and hind coxae ; femora more or less at apices ; tibiae or 
apical halves ; entire fore tarsi ; apices of basal, most of second, and all 
last three joints of mid and hind tarsi. All tibiae silvered on dorsal 
surfaces. Wings clear, basal portion and thick veins brown. Hal- 
teres whitish yellow. 

Frons very sparsely haired on sides only, about one-half as wide 
above antennae as at vertex; face nearly as broad as frons at vertex 
and very slightly longer than broad measured from highest point 
in center to mouth margin, the surface hairs black ; antennal pilosity 
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white ; hairs on palpi brown ; postocular cilia pale, with a consider- 
able admixture of black hairs. Scutum with a slight indication 
of a central black stripe in front; pilosity very close and short, 
yellow, the normal long upright hairs on posterior depression incon- 
spicuous; plural tuft brown; post-spiracular area pale haired; scu- 
tellum with yellow pile and long upright black hairs. Abdominal 
basal fringe pale brownish yellow; segment beneath scale silvered, 
yellowish except at apex; apical segments with nmnerous short 
brown hairs which are longer on lateral margins. Fore tarsi flat- 
tened, the normal paired apical hairs present, surface pUosity pale and 
short, the upright hairs not very conspicuous ; claws simple. Wings 
with brown hairs at base of first vein. 

Length, 2-2.5 mm. 

Male. — Opaque black. Antenna black, the basal two joints and 
base of third joint yellowish. Scutum velvety black, posterior and 
lateral margins with silvery poUinose dusting, disk with an oblique 
backward and inwardly directed white stripe which stops short of 
middle, pilosity yellowish brown. Abdomen with basal fringe 
brownish; segments opaque black; first segment, below scale, pear- 
laceous poUinose ; apical ventral segments similarly poUinose. Legs 
black; anterior tibiae with basal half yellow, and whitish poUinose 
on the dorsal surface, hind and mid tibise only yeUow at bases (Plate 
V, fig. 1) ; fore coxae, base of basal mid tarsal joints, and bases of 
basal and second hind tarsal joints yeUow; claws trifid. Otherwise 
as in the female, except in the confluent eyes. 

Larvd, — YeUow, with dark cross-bands on the segments. Fans 
with about 60 rays. Labium with middle tooth longest, the outer 
one slightly shorter, and the three intervening teeth considerably 
smaUer. 

Pupa. — Eespiratory filaments six in number (PI. IV, fig. 3). Ck>- 
coon shaped like a small conical pocket and attached to leaves or 
stems of plants growing in the water. The cocoons are very closely- 
placed and almost identical with those of vittatum and jenningsL 

This is one of the commonest species in the genus. There has 
been much confusion regarding the identity of this and closely allied 
species, and possibly there is more than one species among those I 
have before me. An exhaustive study of the early stages may settle 
this question, but the material before me at present does not permit 
of my forming a definite opinion as to the specific distinctions of some 
of the specimens. I have described the male and female above from 
the same lot of reared specimens, the larvse and pup» of which agree 
with those described by Johannsen. The species was originaUy de- 
scribed by Say from Shippingsport, Falls of the Ohio. 

The material in the U. S. National Museum coUection is from ibe 
foUowing localities: White River, Ontario, and Oxbow, Saskatche- 
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wan, Canada, June, 1907 (F. Knab) ; St. Louis, Mo,, May 6, 1904 
(W. V. Warner); Congaree, S. C, March- April, 1912; Abbeville, 
S. C, April, 1912 ; Greenwood, S. C, April, 1912 ; Columbia, S. C, 
April, 1912 ; Tacapaw Mills, S. C, August 28, 1912 ; Spartanburg, 
S. C, July 16, 1912 (reared); and Greenville, S. C, May, 1912 
("taken ovipositing in stream") (Jennings and King). Specimens 
in the Illinois State Laboratory of Natural History collection are 
from Algonquin and Havana, lU. 

The figures given by Garman ^ are evidently those of the larva of 
jenningsi and not vemcstum. The larva and pupa described by Jo- 
hannsen in his paper as vetvustum var. a are those of jenningsi. 

SimuUum pisdcidluin Riley. 

Female. — Black, subopaque. Frons and face with distinct white 
pollinosity ; antennae brown, basal two joints yellowish ; palpi brown. 
Scutum with white pollinosity on anterior lateral angles posterior 
to prescutum; prescutum sometimes brownish or yellowish; pleurae 
whitish pollinose ; scutellum brown or yellowish ; postscutum whitish 
pollinose. Abdomen with basal four segments opaque, the apical 
four shining, but not glossy; lateral posterior margins of first four 
segments white pollinose. Legs yellow, blackened as follows: Mid 
and hind coxse ; apices of femora slightly ; apices of tibiae of all legs 
distinctly; fore tarsi entirely; entire mid tarsi except base of first 
joint; hind tarsi except basal two- thirds of first and base of second 
joint. Wings clear, thick veins yellow, venation normal. Halteres 
yellow, base of pedicel darkened. 

Frons divergent-sided, one-third as wide at upper angle of eyes 
as head width, two-thirds as wide at lower angle as at upper, sur- 
face hairs sparse, white; face as long as frons, about one-third longer 
than broad, haired as frons; hairs on palpi pale; postocular cilia 
mostly pale, with a few longer, black hairs intermixed. Scutum with 
short, hairlike, white, regular pilosity, the hairs on posterior fourth 
not conspicuous; pleural tuft whitish; postspiracular area sparsely 
pale haired ; scutellum with long, upright, brownish hairs and close- 
lying pale pilosity. Abdominal basal fringe yellow; surface hairs 
on segment short, pale, those at apex longer and dark. Legs with 
pale pilosity and longer, upright, dorsal, brownish hairs; fore tarsi 
dilated, the apical paired hairs present on joints 1 and 3; claws asin 
venustum. Hairs and short bristles on vein surfaces of wings 
brownish. 

Length, 3-4 mm. 

Male. — ^Deep black. Face silvery pollinose ; antennae entirely black ; 
palpi black. Scutum, viewed from in front, with two black, sub- 
triangular marks on the anterior margin, the space between them 
with a dull brown stripe which shows conspicuously against the white 

1 Bui. 159, Ky. Agr. Exp. Sta., 1912, p. 16. 
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pollinose disk ; on each side of this central stripe there is a black stripe 
which is slightly dilated anteriorly, does not extend either to anterior 
or posterior margin, and becomes diffuse brownish on margins; 
viewed from behind the two small, subtriangular spots are bright 
silvery; the whole disk, except on the aforementioned black stripes, 
white pollinose. Scutellnm slightly white dusted ; postscutum silvery. 
Abdomen with the segment below basal scale and sides of 5 and 6 
more or less broadly silvered. Legs black ; tibiae white on dorsal sur- 
face ; bases of all tibiae yellow, the hind pair very noticeably yellow 
on basal half; base of first joint of mid tarsus, all except apex of 
first joint of hind tarsus, and base of second of the latter yellow. 

The pilosity of the scutum is hairlike, pale yellowish, longer pc^- 
teriorly ; there are no black hairs present either on the disk or on the 
scutellum. Basal abdominal fringe brown. Legs rather slender; 
fore tarsus slender, the apical hairs not noticeable. 

I have not seen the larva of this species, but it is described by 
Johannsen as having the teeth on the labium more nearly of an 
equal size than i^ venustum, and the ventral surface of same with 
seven setae in each lateral row. The pupa has the respiratory organs 
with eight branches (PI. VI, fig. 5). The cocoon is similar to that of 
renustum. 

Plsdcidium was originally described from Mumford, N. Y., by 
Riley, and was at one time considered to be, in the larval stage, 
responsible for the death of young trout. This has been proved 
to be a mistake. Two specimens of the original series only, marked 
type, are in the collection. There are also several specimens in 
the collection from Pine River, Lake Superior, September 7, 1896 
(Hubbard) ; Kukak Bay, Alaska (T. Kincaid) ; and Lake View, 
Miss., April 10, 1886. 

Coquillett considered this species as synonymous with venustum 
Say, and Johannsen, though possessing larvae and pupae, was unable 
to separate it from Say's species in the perfect state. There is not 
the slightest doubt that it is a distinct species, possessing char- 
acters in all the stages which easily separate it from venustum. 

I have drawn up the description of the male from a specimen of 
venustoidea Hart, which is, I am convinced, synonymous with phcici- 
dium. The specimens in the collection of the Illinois State Labora- 
tory of Natural History are from Algonquin, 111., May, July, August, 
and October (Nason). 

This is in all probability the species recorded as being such a 
persistent biter in the Lake Superior district. 

SimuUum tarsale WUliston. 

The following is a copy of Williston's original description : 

$. Abdomen black, the proximal segments opaque, the distal four segments 
shining. Length 2 mm. 
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Front and face black, with a light gray reflection. Antennse yellow; the 
distal Joints somewhat brownish. Mesonotum deep black; in front, opaque 
with a sUvery shimmer, and with i^arse, curly, golden-yellow tomentum; be- 
hind, shining. Pleurse black, whitish prulnose. Abdomen black, the basal seg- 
ments opaque, the distal four segments somewhat shining, and with a delicate 
whitish pruinoslty. Legs reddish-yellow; tarsi black, except that the proximal 
half of the middle and hind metatarsi light yellow; first and third joints of 
the front pair each with two long hairs; second and third Joints of the same 
pair dilated, the fourth and fifth very small ; hind metatarsi elongate and stout, 
the following two Joints a little dilated, the fourth and fifth small. Wings 
hyaline, veins yellow. 

This species must belong to the group which is represented by 
vermstum Say, and several other closely allied forms, but it is not 
possible to say just what species the author had before him at the 
time he wrote his description. I have not seen any species from St. 
Vincent, which is the type locality of tarsale^ and can not be certain 
as to its status. It is, however, highly improbable that it is the 
piiZchrum which Philippi described from Chile,^ as suggested by 
Hunter. 

GROUP D. 

Scutum striped, the stripes three or five in number (or one central 
stripe, griseuTTv)^ the dorso-lateral pair curved, dilated at anterior 
ends, and generally with the dilated portion white-poUinose, the 
central stripe generally linear. 

TABLE OF SPECIES. 

1. Scutum with pearlaceous jpoUinose stripes metaUicum, p. 48. 

Scutum with black or brown stripes; if these are pollinose they are 

never metallescent or pearlaceous 2 

2. Claws with the base prolonged thumblike 3 

Claws with the base dilated or slightly tuberculate, or with a small 

subbasal tooth in center in addition to the tuberculate base 5 

3. Larger species, S-A mm.; abdomen with long hairs laterally, and the 

black marks showing as a series of black spots on the sides. 

johannseni, p. 65. 
Smaller species, 2-3 mm.; abdomen with the black marks forming 
fasciiB 4 

4. Outer vitt» on scutum much curved, basal scale of second hind tarsal 

Joint indistinct meridionalc^ p. 40. 

Outer vitt« slightly curved, basal scale distinct forhesh p. C3. 

5. Claws simple 

Claws with central tooth 

0. Scutum' black, thickly white-dusted, one central black stripe on disk; 

abdomen yellow, with black dorso-central spots griseuniy p. 52. 

Scutum with at least three stripes, not thickly white-dusted; abdomen 
never yellow 7 

Uafsfthlung der chlleniscticii Dlpteren, 1865, p. 633. 
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7. ScQtiim with flye very distinct brown stripes on a light gray 

ground vittatum, p. 53. 

Scutum with three less distinct stripes, ground color dark gray-pic^ipea, p. 55l 

8, Legs mostly yellow '. virffatum, p. 57. 

Legs mostly black , hwUeri, p. 60. 

Simulium metallicom Bellardi. 

Female. — ^Black, shining. Frons glossy, only slightly j>ollinoee; 
face thickly covered with poUinosity which is slightly pearlaceous 
in color; antennae with the basal two joints and most of third joint 
yellow. Scutum with three stripes, the central one narrow, the lat- 
eral ones anteriorly dilated and posteriorly divergent, then curved 
inward and ending at about last third of scutum; viewed from be- 
hind these stripes are iridescent or pearlaceous in color; from in 
front they are opaque black, and the remainder of scutum is pearla- 
ceous; prescutum brownish; pleurae with pearlaceous dusting, glossy 
black ; scutellum brownish opaque ; postscutum with pearlaceous dust- 
ing. Abdomen black, opaque on basal four segments, glossy black on 
apical four, side of first segment under basal scale with pearlaceous 
dusting, next three with narrow, lateral, whitish, posterior margins. 
Legs black, yellow as follows: Coxae at apices, trochanters, and 
femora of fore pair ; trochanters, bases of tibiae, most of basal, second, 
and third joints of tarsi of mid pair; trochanters, bases of tibiae, all 
but apex of first, and basal half of second tarsal joints of hind pair. 
All tibiae silvery white dusted on dorsal surfaces. Halteres bright 
yellow, stalk brown. Wings clear, basal veins brown, thick veins 
yellow. 

Frons slightly divergent-sided, less than one-third as wide at up- 
per angle of eyes as width of head, surface hairs sparse, brown ; face 
nearly as long as frons and one and one-half times as long as broad, 
surface hairs pale brown ; hairs on palpi brownish ; postocular cilia 
brown. Scutum with sparse, yellow, decmnbent, scale-like pilosity 
which is longer posteriorly ; pleural tuft weak, brown ; scutellum with 
long, upright, brown hairs on hind margin. Abdominal basal fringe 
rather short, yellowish, surface hairs on abdomen sparse, brown. 
Legs with brownish-yellow pilosity and scattered, upright, dorsal, 
brown hairs; fore tarsi dilated, basal joint as broad as tibia, and 
like the third furnished with the apical paired hairs; claws as shown 
on Plate II, figure 17. Thick veins of wings with black-brown sur- 
face hairs and short bristles, thin veins very indistinct. 

Length, 2 vam. 

There are quite a number of specimens in the collection which I 
consider are referable to this species. The localities are: Trinidad, 
West Indies (F. W. Urich) ; Arroyo di los Nogales,^ Chihuahua, 
Mex. (C. H. T. Townsend) ; San Jose, Costa Bica, Cordoba, and 



siMULnjM. 49 

Orizaba, Mex. (F. Knab) ; Livingston and Alta Vera Paz, Guate- 
mala (Schwarz and Barber). 

A translation of Bellardi's description of the male of Sinmlium 
metallicum is as follows: 

Metallic bine-black. Base of antennse, halteree, fore femora, middle portions 
of fore tibise, bases of mid and bind tibise, and bases of first and second Joints 
of mid and hind tarsi white. Wings hyaline, yeins rather indistinct Length 
of body, 2 mm. ; wing expanse, 5 mm. 

Nothing is said as to whether the thorax is striped or not 
Roubaud found a female in the Paris Museum, belonging presum- 
ably to the original lot from which the male was described, and 
published a description of it in 1906.^ He did not redescribe the 
male. 

Larva. — Similar in color to those of venustum and j&n/ningai and 
about the same size as the latter. The labium is of the same type 
as those of this group also, but the intermediate teeth between the 
central and outer teeth are very small; in this respect it is more 
closely allied to vermstum^ though there appear to be only three 
distinct lateral ventral setae, as in jenmngsi. 

Pupa, — The species has eight respiratory filaments, but these 
differ in the branching from piscicidiunij as shown in Plate VI, figure 
4. The cocoon is similar to that of venustum^ closely woven and 
found on leaves and stems of plants. 

The foregoing details are drawn from material sent in by Mr. 
F. W. Urich, from Trinidad, along with imagines of this species. 

SimuUum meridionale Riley. 

Female. — Gray, or brown-black with very thick gray dusting, 
opaque; antennse and palpi brown-black, the former but little paler 
at base in some specimens, in others entirely dark. Scutum with 
three narrow black or brown stripes, the outer two curved, sometimes 
almost straight on anterior portions; pleurae gray; scutellum some- 
times brownish or yellowish, with gray dusting. Abdomen in type 
gray with opaque brown-black cross-bands on segments 2-5 which 
occupy the whole disk on center but taper toward sides, segments 
6-8 and portion of 9 visible gray-black with a bluish sheen. This 
coloration is abnormal, in my opinion, and is very probably due to 
the fact that the specimen was either drawn from the pupa or was 
prematurely killed. In the great majority of specimens before me, 
including a large number of the reared specimens of Riley's original 
series, the abdomen. is more or less distinctly banded with black or 
brown on segments 2-4 only, and there are dorsal spots in varying 

» Bui. Mus. Hist. Nat PariB, vol. 13, p. 510. 
16125**— 14 4 
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degrees of intensity on the other segments. Legs black; in some 
specimens brownish. Wings clear, thick veins yellowish or brown- 
ish. Halteres yellow. 

Frons narrow, at vertex not occupying one-fourth the width of 
head, slightly more than one-half as wide at lower angle as at upper 
angle of eyes, surface hairs pale, weak, and regularly disposed ; face 
distinctly wider than frons at upper angles, one-fourth longer than 
wide, hairs as on frons; proboscis very short, in none of the speci- 
mens projecting more than length of face; palpi black-haired. 
Scutum with very short, hairlike, regular, but not closely placed, 
white pilosity, which is longer on posterior fourth; pleural tuft 
yellowish white; scutellum with pale hairs. Abdominal basal scale 
gray, the fringe pale yellowish white, all segments with distinct 
close-lying pile or hairs, which are white in color and much longer 
at apex and on sides. Legs with close-lying, white, hairlike pilosity 
and longer, dorsal, pale hairs; hind tarsi with apex of basal joint 
produced on posterior surface, second joint with basal scale and 
constriction; claws bifid, as in Plate II, figure 16 {Prositmdium 
pleurdle) . Hairs on basal portion of wing veins yellowish. 

Length, 2-3 mm. 

Eedescribed from type specimens, Friersons Mill, La., May, 1888, 
and December, 1889, and a nmnber of other specimens from Xa- 
pinka, Manitoba, June 20, 1907 (F. Knab), and Abbeville, Ninety 
Six, and Greenwood, S. C., April, 1912 (Jennings and King). I 
have also before me a series of specimens (14) taken in a house at 
Knoxville, Tenn., by E. C. Cotton, which may be the form described 
by Townsend as S. occidentdle} Johannsen considered Townsend's 
species as a small variety of meridiondle^ the early stages of the 
former being unknown. The Canadian specimens in this series are 
much larger (3-4 mm.) than those from Tennessee (1.5-2 mm.) or 
South Carolina (2.5-3 mm.), but size alone is not a reliable criterion, 
and structurally the insects appear to me to be identical. It is pos- 
sible that the early stages may prove different in these forms, but 
none of the characters given for their separation by Towns^id appears 
to be of specific value in the imagines. 

There are some specimens in the collection from Congaree, S. C, 
April 9, 1912 (Jennings and King), which have the thoracic stripes 
practically absent, but I do not feel justified in separating them as a 
distinct species, as in other respects they agree with meridionale.^ 

Male. — ^Velvety, opaque black. Antennae slightly yellowish on 
basal two joints and base of third. Scutum with two anterior mar- 
ginal poUinose spots of a whitish color, lateral and posterior 
margins similarly pollinose; when worn slightly the stripes, so dis- 
tinct on scutum of female, may be indistinctly traced; prescutum 

1 Psyche, 1891, p. 107. « See Addenda, p. 63, 
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brownish or yellowish; pleurae black, paler, brownish, posteriorly, 
and with whitish pollinosity ; scutellnm brownish- Abdomen velvety 
black, sides of first segment, under basal scale, and apical two to 
three segments whitish poUinose. Legs brown, tarsi darker. 

Head of the usual male form in this genus; face hairs pale; 
postocular cilia pale, with numerous longer, intermixed black hairs. 
Scutum with rather long, white, hairlike pilosity, which is most 
closely placed on margins; pleural tuft pale; scutellar hairs white. 
Abdominal fringe brownish yellow; all segments with pale, rather 
short, dorsal hairs, and long lateral hairs of same color. Legs with 
pale hairlike pubescence which is longer than that of the legs of 
female; claws trifid. The wing venation is as in female, but the 
wings are vitreous. Halteres brown. 

Bedescribed from the original specimens bred from same pupal 
material as the female type. 

The larva and pupa of this species bear a strong resemblance to 
those of ven/ustum Say. The larva may be distinguished from that 
of venusPwrn by the absence of the short bristles from the apical 
joint of the maxillary palpus, the larger size of the central tooth of 
the labium as compared with the outer lateral one, and also the 
presence of only three to four ventral lateral bristles. The pupal 
respiratory filaments number six, but the pairs divide at very near 
the base instead of, as in venustwn^ appreciably beyond the base. 

This species has the reputation of being a biter, but the only 
record in the collection is that borne by one specimen from Myrtle, 
Ga., April 3, 1906 (A. A. Girault)— "on Homo," "found sucking 
blood from hand." 

Simulium taxnaulii>en8e Townsend. 

The following is a copy of the original description -by Townsend : 

$. Length, 1) mm. Near B* meridionale, but smaller and the outer one on 
each side of the three thoracic lines not curved outward at posterior end. Eyes 
velvet black, face and front silvery; the front with usually a trace of linear 
black vitta in one specimen very distinct, in another entirely wanting. Antennse 
yeUowish, with a silvery covering. Thorax silvery, with three longitudinal 
lines; the middle one longest, very narrow and linear; the outer ones heavier, 
straight, slightly divergent posteriorly. Looked at directly from above, the outer 
lines appear curved, outwardly convex. Scutellum and metascutum below 
scutellnm, both brownish in some lights but in others they seem to be wholly 
silvery, the various portions appearing different in color to the view at the 
same time. Abdomen silvery, but the third and fourth segments wholly 
brownidi, sometimes with a round median silvery spot on each. Legs yel- 
lowish, shaded with silvery, tarsi blackish or brownish ; hind metatarsi yellow- 
ish, except at distal end. Wings dear, whitish, veins dilute pale yellowish. 
Halteres and wing bases pale dilute yellowish. 

Four $*8, Reynosa, Tamaullpas [Mexico]. A small species taken on car 
windows of railway train, May 10th. 

Described from four dried specimens. 
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This description fits meridionale in practically every respect, 
except that the form of the tarsal claws is not indicated. Though 
the outer stripes are given as " not curved outward at posterior endf 
they appear to represent a form often m^ with in this species, where 
the apices of the side stripes are indistinct. I consider it highly 
probable that this is merely a synonym of meridionale Eiley, but I 
have not seen the types, and there are no disadvantages to be appre- 
hended from retaining ta/maulipense as a possible distinct species 
until some one examines the original specimens. 

Simuliuin erriseum Coquillett. 

Femde. — Opaque gray-brown; frons and face thickly white-gray 
dusted ; antennse brown, the basal two joints and base of third yel- 
low; palpi brown-black. Scutum gray-brown, very thickly covered 
with white dusting except on center, where there is a more or less 
distinct longitudinal stripe, and on lateral and posterior margins, 
where the ground color becomes yellowish; pleurae gray, paler 
posteriorly; scutellum yellow; postscutum gray-black. Abdomen 
tawny yellow, first five segments with a rounded, opaque black, 
dorso-central spot, that on the segment beneath basal scale the least 
distinct, remaining segments yellow with slightly darkened dorsum ; 
sometimes in addition to the central spot there are indications of lat- 
eral spots on the first four segments. Legs yellow, black as follows: 
Mid and hind coxae; entire fore tarsi; hind femora; hind tibiae; 
basal three joints of both mid and hind tarsi at apices; and last two 
joints of mid and hind tarsi entirely. Wings clear, thick veins yel- 
lowish. Halteres yellow. 

Frons divergent^-sided, its width at upper angle of eyes equal to 
its length from lower to upper angle and one- fourth wider than at 
lower angle, surface hairs yellow ; face as long as frons, subquadrate, 
surface hairs yellow; postocular cilia pale. Scutmn with pale yel- 
low pilosity which is regularly distributed and elongate scale-like, 
short except on posterior margin; viewed from behind there is an 
indication of two white spots on the anterior margin of scutum at 
the inner angle of prescutum ; pleural tuft yellow ; hairs on scutellum 
yellow. Abdominal basal scale yellow and yellow-haired; surface 
hairs on abdomen yellow. Legs with pale yellow pilosity and a few 
scattered upright brown hairs which are most noticeable at apices 
and on dorsal surfaces of tarsal joints; basal joint of hind tarsi with 
apical extension, second with basal scale and constriction, claws as 
shown in Plate II, figure 7 {veivastum) . Wing venation normal, 
hairs on wing base not numerous, yellow. 

Length, 1.5-2 nmi. 



SIMUUUM, 53 

Two females marked Colorado, No. 1605 (C. F. Baker) ; one female 
Pecos, N. Mex., June 28, on horse (M. Grabham) ; and three females 
Inyo Comity (?), Cal. (A. Davidson). 

The first mentioned specimens are the type lot and are slightly 
smaller than those from California. 

McHe. — ^Ey^ of the normal form of the males in this genus ; face 
white-poUinose, antennae brown, paler on basal two joints; postocular 
cilia pale. Scutmn with white poUinosity, which is distinctly pearl- 
aceous on anterior margin ; the whole disk poUinose except a poste- 
riorly abbreviated, central, longitudinal, opaque black stripe, and 
faint indications of two much shorter lateral stripes; pilosity hair- 
like, white; prescutum yellow; pleurae brown, darker on center; 
scutellum yellow. Abdomen opaque black; segment below basal 
scale yellow, fifth segment and postero-lateral margins of the apical 
segments yellow. Legs colored as in female, but the hind femora are 
only darkened at apices, and the claws are trifid. In other respects 
similar to female. One specimen, Colorado, No. 1605; no other 
data. It bears the type label " Cat No. 10881 U. & N. M.'' 

The early stages are unknown. 

Simulium vittatum Zetterstedt 

Female, — Gray, opaque, or opaque black with very thick gray 
dusting, except on the portion of body given as black in description. 
Antennae brown, basal two joints yellowish; palpi and proboscis 
brown. Scutum with a straight dorso-central stripe which is some- 
times linear, but generally with a brownish suffusion, broadest at 
anterior third ; this stripe reaches the anterior margin and stops at 
about posterior fourth ; on either side of this central stripe there is 
a bicurved stripe which is triangularly dilated at anterior extremity, 
then much narrowed, bent inward on anterior half, and bent out- 
ward and slightly dilated on its posterior half, joining the central 
stripe, or almost so, with an inward curve at posterior fourth ; later- 
ally beyond these two stripes are other two which stop much short 
of the prescutum, and also of the end of central stripe; generally 
these outer stripes are dilated anteriorly; pleurae unicolorous gray; 
scutellum slightly darkened on disk. Abdomen with basal scale with 
a black central spot; first, second, and third segments with a basal 
crossband of black which is produced centrally; the next three seg- 
ments with a posteriorly tridentated, black crossband; the fourth 
and fifth with an additional lateral black spot; apical segments 
darkened. Legs black, all tibiae whitish yellow on basal half, the 
division between the colors generally very abrupt, mid tarsi with 
basal joint yellow or whitish at base, hind tarsi with two basal joints 
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pale at base, tibise whitish dusted, dorsally, at base. Wings clear, 
thick veins brown. Halteres yellow. 

Frons slightly divergent-sided, less than one-third as wide as head 
at upper angle of eyes, surface hairs pale, sparse; face subquadrate, 
as broad as frons at upper angle, surface hairs pale, more numerous 
than on face, postocular cilia pale, with a few intermixed, longer, 
blackish hairs. Scutum with whitish hairlike pilosity, a few longer, 
dark hairs in posterior depression; pleural tuft pale; scutellum with 
upright pale hairs. Abdominal basal fringe white ; apical segments 
of abdomen with sparse, short, white hairs. L^s with white pilosity 
and longer, brownish, upright, dorsal hairs, fore tarsi slightly di- 
lated, the apical paired hairs absent or very inconspicuous; claws 
simple (PI. II, fig. 9). Wing venation normal. 

Length, 2-3 mm. 

Male. — Opaque, velvety black. Antennae blade, sometimes slightly 
paler at base. Scutum with anterior, posterior, and lateral margins 
white poUinose ; in some lights there are visible two straight longi- 
tudinal dorsal stripes which do not reach beyond middle of disk; 
in one or two cases there is an indication of the white spots, which 
show in many specimens of pictipes Hagen, on the anterior margin 
slightly nearer center than stripes; pilosity yellow, hairlike; pleural 
tuft brownish. Basal fringe of abdomen brown, abdominal segments 
opaque black, sides of segments 1-3 generally silvery pollinose. Legs 
colored as in female, but the mid tibise generally less distinctly pale 
at base, and the hairs longer; claws trifid. Otherwise as female. 
Hind leg of male figured on Plate V, figure 2. 

There are specimens in the collection which I consider as belonging 
to this species from the following localities: Glencoe, Nebr. (E. A. 
Dodge) ; Kichmond, Ind. (W. S. Ratcliff) ; Minnesota (Lugger) ; 
Grand Rapids, Minn., August 18, 1896; Niagara Falls, November, 
1896, Pikes Peak, Colo., 10,000 feet, September 17 (T. D. A. Cock- 
erell) ; Death Valley, Cal., April, 1891 (Koebele) ; Los Angeles, Cal., 
July (collection Coquillett) ; Onaga, Kans., in hog's ear; Takutat 
and Kadiak, Alaska, June-July (T. Kincaid) ; Spartanburg, S. C, 
July, 1912 (Jennings and King) ; Sabina, Tex., March 22, 1911 (C. T. 
Atkinson) ; Victoria, Tampico, Mexico, December, 1910, biting burros 
(F. C. Bishopp). There are examples of this species in the Illinois 
State Laboratory of Natural History collection from Ottawa and 
Algonquin, lU. The species has been found commonly in all stages 
at Havana on the Illinois River. The larvse and pupae have been 
taken in the Illinois River and also in various creeks in Illinois. 

There are only two cases in which this species is given as attack- 
ing animals in the foregoing list. Johannsen does not give any indi- 
cation of its habits, but Lugger,^ in referring to this species as 

^ Bui. 48, Minn. Agr. Bxp. Sta., 1896, p. 207. 
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S. tribulatimi^ deals at some length with its habits. Its distribution is 

quite the widest of any of the American species. ' It may be that 

there are more than one species in the material before me, but I can 

not find any characters to separate the Alaskan specimens from those 

of Mexico. Argus Williston is, I consider, identical with vittatum. 

Sometimes the thorax gets wet and the stripes, being visible only 

through the presence of the poUinoeity in good specimens, become 

indistinct or practically invisible. There is nothing strange in the 

fact that they are not mentioned in Williston's original description of 

his species, if his specimen was not in good condition. 

The larva, as described by Johannsen, is as follows: 

Somewhat mottled gray, tbe sides of each segment blackish. The head is 
of the usual reddish brown color ; the pale yellow antennae long and cylindrical, 
the second Joint about one-third the length of the first, the third Is a pointed 
process at tip of the second. The fans have about 40 rays, the cilia being 
relatively minute. The mandibles are provided with three large apical teeth 
besides the row of secondary ones; the apical pair of bristles is present. The 
maxillary palpus has a few spines, and a tuft of a few spines on the basal 
joint * * * The labium has an elongated middle tooth, those at the end 
nearly as long, the intermediate ones short, and there are six bristles in each 
of the two longitudinal rows on the ventral surface. The three blood gills at 
caudal end are unbranched. 

The pupal respiratory organs are as shown in Plate IV, figure 4. 

The cocoon is similar to that of venustum Say, and is attached to 
leaves or plant stems in the water. Occasionally there are only 15, 
instead of 16, filaments in the respiratory organs. I have seen the. 
pupae from Spartanburg, S. C. (Jennings and King). 

Simulium pictipes Hagen. 

Female. — Dark gray, opaque; frons and face very thickly white- 
dusted ; antennae brown, yellowish on basal two joints ; palpi brown- 
black. Scutum thickly gray-dusted, with three brown or black 
stripes, the central one straight, the lateral ones curved, and dilated 
slightly anteriorly, the dilated portion with white poUinose spot 
when viewed from behind ; pleurae gray, opaque ; scutellum and post- 
scutum concolorous. Abdomen gray, segments 2-4 broadly opaque 
brown or black-brown on dorsum, the one below basal scale only 
slightly darker on center. Legs dark gray, only the bases of tibiae 
and bases of first tarsal joints of mid and hind legs paler, except in 
immature specimens, when the legs may be yellowish, but they never 
show so distinctly bicolored as in virgatum or hunteri. Wings gray- 
ish, the veins rather more distinct than usual. Halteres yellow, 
darker at base of stalk. 

Frons slightly raised in center, divergent-sided, as long as broad 
at upper angle of eyes, where it is one-fourth wider than at lower 
angle of eyes; surface hairs white, with a slight admixture of black 
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ones, most numerous on lateral margins; face as broad as frons at 
center, slightly longer than broad, the surface hairs yellowish white; 
palpi black haired; postocular cilia white and black intermixed, 
the black hairs strongest Scutmn with yellowish white, regular, 
hairlike pilosity, anterior angles with short intermixed black hairs, 
posterior fourth with distinct, long, black, upright hairs; pleural 
tuft whitish; post-spiracular area haired; scutellum with whitish 
pilosity and upright black hairs. Abdominal basal scale opaque 
black, fringe pale, whitish; surface hairs on abdomen short, pale 
yellow or whitish. Legs with whitish pilosity and some upright 
black hairs, which are most noticeable on dorsal surfaces and tarsal 
joints, the paired apical fore tarsal hairs not so conspicuous as in 
venustum and its allies; tarsal claws simple (PI. II, fig. 10). 

Length, 3-4 mm. 

One female from Ithaca, N. Y., September 2, 1888 (Dr. L. O. 
Howard), and three reared females from Rosslyn, Va., October 5, 
1912 (J. R. Malloch), are in the collection. I have also seen larval, 
pupal, and adult material from South Carolina (Jennings and King) . 

Male, — Opaque velvety black. Basal two joints of antennae 
slightly yellowish. Scutmn with anterior angles and lateral and 
posterior margins broadly white-poUinose ; sometimes there are two 
small spots on the anterior margin, nearer the center than the large 
patches on anterior angles of scutum behind prescutmn, and in 
some specimens there are also two central faint whitish longitudinal 
stripes; pleurae whitish dusted, postscutum with silky, white polli- 
nosity. Abdomen with first segment under basal scale and sides of 
fourth to seventh silvered. Legs black, the knees and base of hind 
metatarsus more or less distinctly yellowish. Wings clear; thick 
veins brown. Halteres yellow. 

Hairs on face and palpi brown, postocular cilia brown; pilosity on 
thorax yellow and hairlike, short on disk of scutum, longer anteriorly, 
laterally, and posteriorly, and with a few black, upright hairs inter- 
mixed on posterior fourth; pleural tuft pale brown; scutellum with 
yellow pilosity and long, upright, brown hairs. Basal abdominal 
fringe brownish yellow, surface hairs on abdomen brown. Legs 
with yellow pilosity, which is most noticeable on femora and tibisp, 
and long, upright, dorsal, black hairs, the paired fore tarsal hairs 
present on joints 1-3; fore tarsus not thickened, hind tarsus with 
basal joint narrower than thickest portion of hind tibiae; claws trifid. 
Size and venation as in female. 

There are a number of specimens before me from Ithaca, N. Y. 
(Dr. L. O. Howard), most of which have the anterior punctiform 
marks and dorso-central stripes distinct. The localities for the other 
specimens in the collection are Rosslyn, Va. (F. Knab), one reared 
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specimen from same locality (J. R. Malloch), and a reared series 
from South Carolina (Jennings and King). * 

Larva. — ^Length 9 to 12 mm. Sometimes almost entirely black in 
color. The fans (PI. Ill, fig. 5) have about 60 rays which have 
regularly spaced set» and slightly shorter and much finer cilise be- 
tween them. The mandibles are as figured on Plate III, figure 2, and 
respiratory organs as in Plate VI , figure 6. The labiimi has the cen- 
tral tooth longest and in general outline approaches the venustum 
type of dentation (PI. Ill, fig. 4). So far as my experience goes — 
and that of Messrs. Jennings and King substantiates it — the larvse 
of this species are always found on rock surfaces where there is a 
rapid current, such as on waterfalls, and are difficult of detection 
owing to their dark color which harmonizes well with that of the 
rocks. If such conditions are essential to fhe larvee it will account 
for the presence of the species in certain suitable localities and its 
absence from others where such conditions do not prevail. 

Pupa. — ^The respiratory filaments consist of nine branches (PL IV, 
fig. 2). The cocoons are slipper shaped and yellow-brown in color 
(PL VI, fig. 8). They are placed close together on the rock surface 
with the open ends pointing downstream. Owing to their pale color 
and their being placed closely together they are easily seen on the 
dark surface of the rocks. It is not difficult to obtain imagines from 
the pupse if they are kept on damp — ^not wet — cotton. 

The adult female will bite horses, but there is no published record 
of its attacking human beings that I can find. One specimen in the 
collection of the U. S. National Museum from Plummers Island, Md., 
November 3, 1901, bears a label with the word "biting," but Mr. 
H. S. Barber, who took the specimen, does not recollect the particu- 
lars of its capture. 

Simulimn virsatum Ooquillett. 

Female. — Black-brown, opaque. Frons and face with thick 
whitish gray dusting; antennae brown, the two basal joints yellow; 
palpi black-brown. Scutimi distinctly striped, central stripe nar- 
row, linear, lateral pair curved, the anterior dilated portion filled 
with white pollinosity forming a pear-shaped spot, the anterior angle 
of which is as broad as the space between the spots ; lateral margins 
darkened; pleurae distinctly white-dusted, scutellum concolorous with 
scutum ; postscutmn with white silky pollinosity. Abdomen black- 
brown, opaque on basal four segments, subshining on apical four, all 
segments with distinct, narrow, white-poUinose fasciae on hind mar- 
gins. Legs yellow, brown, or black-brown, as follows: Apices of 
femora, a narrow ring or spot at bases and apical halves of all tibiae ; 
entire fore tarsi ; apices of first and second and remaining joints of 
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mid and hind tarsi (PL V, fig. 3). Wings slightly grayish, thick 
veins brown. Halteres yellow. 

Frons divergent-sided, above antennae more than half as broad as 
at upper angle of eyes, surface hairs brown, upright, and regularly 
distributed ; face not as long as frons and slightly longer than broad, 
surface hairs pale and shorter than those on frons; hairs on palpi 
pale; postocular cilia pale, with an admixture of brown hairs. 
Scutum with white pilosity, which is short, close-lying, and regular 
except on margins, where it is rather longer and looser; a few short 
brown uprig:ht hairs are present on lateral anterior angles and many 
longer ones on posterior fourth ; pleural tuft grayish white ; scutellum 
with close-lying white pilosity and long, upright, brown marginal 
hairs. Abdominal basal scale brown, fringe white; segments of 
abdomen almost bare, only a few scattered brown hairs present, those 
on apical segments most distinct. Legs with close-lying, short, pale 
pilosity and longer, brown, upright hairs on dorsal surfaces; the nor- 
mal paired apical hairs present on the fore tarsi and longer hairs also 
on hind tarsal joints 2-3 ; hind tarsi with basal joint produced and 
second joint with basal scale and constriction (PL V, fig. 5) ; claws 
with sub-basal tooth (PL II, fig. 11). Venation of wings normal 
except that the cross- vein is at slightly beyond middle of subcosta; 
hairs on basal part of wing brown, anal marginal hairs white. 

Length, 3-4 mm. 

Redescribed from the two type specimens from Las Vegas, N, Mex., 
August (H. S. Barber). These have the scutum indistinctly reddish 
and differ in this respect only from a series in the collection from 
Los Angeles, CaL, which was taken in June and July. I can find no 
other characters which would justify me in separating them as dis- 
tinct species. 

Male. — Opaque black-brown. Face white-dusted ; antennae brown, 
basal two joints yellowish; palpi black-brown. Scutum with two 
distinct silvery- white stripes on dorsum; these stripes are anteriorly 
slightly convergent and terminate with an outward curve on anterior 
margin of scutum; they do not extend posteriorly beyond the last 
fourth of disk ; lateral margins and anterior angles of scutum white- 
pollinose; pleurae white-pollinose; postscutum with silky, white polli- 
nosity. Abdomen opaque black at base, apical three segments slightly 
shining, first segment below basal scale and fifth almost entirely 
silvery white, venter yellowish laterally. Legs yellow, blackened as 
follows : Mid and hind coxce ; apices of all femora and tibise as well 
as slightly at base of latter ; entire fore tarsi ; apices of basal joint of 
mid and hind tarsi; apical four joints of mid and all but base of 
second joint of hind tarsi. Wings grayish, thick veins brown. 
Halteres with clear yellow knobs and darkened stalk. 
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Hairs on face pale brown, on palpi brown, postocular cilia dark 
brown. Pilosity on scutum regular, rather scalelike, golden yellow, 
a few dark hairs on anterior angles and longer and more numerous 
hairs of black-brown color on posterior fourth ; pleural tuft yellow ; 
scutellum with yellow pilosity and long upright brown hairs ;• basal 
fringe and surface hairs on abdomen pale yellow. Pilosity on legs 
almost white, except on darkened portions where it is pale brown, 
numerous long pale brown dorsal hairs on all joints, the fore tarsi 
with paired apical hairs on joints 1 and 3, those on joint 2 not so 
distinct; fore tarsi not thicker than mid pair, thinner than fore tibiae; 
hind legs as in Plate V, figure 4; claws trifid. Wings and size as in 
female. 

Redescribed from the type specimen, Las Vegas, N. Mex. (IL S. 
Barber). There is -another specimen from the same locality in the 
collection, also taken by Mr. Barber. 

Nothing is known of the early stages of this species. 

Simnlium hunteii, new species. 

Female. — ^Black ; frons shining black, face white-dusted. Scutum 
three-striped, opaque; pleurae opaque black, gray-dusted. Abdo- 
men opaque, velvety black on basal four segments, shining black on 
apical four. Legs black, yellow as follows: Coxae, trochanters, and 
dorsal surface of tibiae of fore legs ; trochanters, bases of femora and 
tibiae, and basal two-thirds of first tarsal joint of mid and hind legs ; 
basal third of second hind tarsal joint. Wings grayish, thick veins 
brown ; halteres yellow, darkened at base of stalk. 

Frons with sides divergent, about two-thirds as wide above an- 
tennae as at vertex, undusted, surface with yellow scale-like pilosity 
and upright black hairs on lateral and posterior margins ; face thickly 
white-dusted, about one-fourth longer than broad, as broad as frons 
at upper angle of eyes, surface hairs yellow, with some darker, brown 
ones mixed; palpi black, pale-haired; antennae black, yellowish on 
basal two and base of third joints. Scutum gray-dusted, with irregu- 
larly arranged, golden yellow, scale-like pilosity, and with two 
large white poUinose spots on anterior margin which are each more 
than twice as broad anteriorly as the black space between them; 
these spots are only visible when viewed from behind and occupy the 
dilated anterior portions of the posteriorly narrower black stripe; 
viewed from in front and above the dorsum of scutum hks a central, 
black, narrow stripe and two curved stripes beyond them, as well as 
an indication of a narrow lateral stripe on each side ; pleural tuft and 
hairs on postspiracular area brownish yellow; scutellum with close- 
lying yellow pilosity and upright black hairs. Abdominal basal scale 
brown or black, fringe yellow ; lateral posterior margins of abdominal 



60 AMEBICAN BLACK FLIES OB BUFFALO GNATS. 

segments gray-dusted, apical segments with numerous black hairs and 
a few intermixed pale scales, the hairs at apex long. Legs with long, 
yellow, scale-like pilosity on femora and upright, dorsal, black hairs 
on these as well as tarsi, the normal paired fore tarsal hairs present 
on apices of first and third joints; hairs on tarsi concolorous with 
joints; claws with subbasal tooth (see PL II, fig. 3). Wings with 
venation normal. Halteres pale yellow, darkened at base of stalk. 

Length, 3.5-4 mm. . 

Type. — Cat. No. 15413, U. S. National Museum. 

Type locality, Virginia Dale, Colo., September 31, 1912 (collector 
Bishopp). Submitted for identification by Mr. W. D. Hunter (No. 
3065). One specimen from Glenora, British Columbia, and another 
from Ainsworth, British Columbia, evidently belong to this or a 
closely allied species, but their condition is too poor to say for certain. 

This species is very close to virgatum Coquillett, but the legs are 
much darker in color; this character is very consistent throughout the 
series of 13 specimens), and the frons is also in most of the specimens 
entirely glossy black. There is a slight dusting present on one or two 
of the specimens in the series, but nothing like the thick white pol- 
linosity which is found on that of virgatum. 

None of the specimens of virgatum bear any label as to habits, but 
the type series of hunteri was taken on cows. The early stages are 
umknown in this species. 

Simolium glaucom Coquillett 

Male. — ^Black, opaque. Antennae and palpi black; face white- 
dusted. Scutum with distinct white pollinosity, which is bright 
silvery on two triangular patches on the anterior margin dorsad of 
the lateral extensions of the prescutum ; central opaque black stripe 
broad and well defined anteriorly, linear and diffused posteriorly; 
on either side of this stripe is an abbreviated linear mark which is 
evidently the rudiment of the dorso-lateral line of virgatum^ and 
nearer the lateral margin is a broader black stripe which is dif- 
fused on margins and anteriorly abbreviated; pleurae white-pol- 
linose; scutellum slightly poUinose. Abdomen opaque black, sides of 
segment below basal scale and apical four segments laterally silvered. 
Legs black; femora paler at apices; tibiae and basal joints of mid 
and hind tarsi broadly yellow at bases; second joint of hind tarsi 
pale at base. Wings clear, thick veins yellowish. Halteres yellow, 
base of stalk blackened. 

Face hairs and postocular cilia pale. Scutiun with white, hair- 
like pilosity, which is longer posteriorly and on the margins; 
pleural tuft whitish yellow j hairs on scutellum pale, upright. Basal 
abdominal fringe yellow, in some lights brown; lateral hairs on 
abdominal segments white. Legs with pale pilosity and longer, 
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upright, dorsal pale hairs, which are conspicuous on postericw surface 
of fore femora; fore tarsi not dilated, the paired apical hairs absent; 
hind tarsus of the normal Sinmliwm form; claws trifid. Surface 
hairs and short bristles on wing veins brownish yellow. 

Redescribed from type specimen. Locality, Kansas City, Mo. 
(C. F. Adams). 

This species belongs to the same group as virgatv/m Coquillett and 
hunterij new species. The male of the latter is imknown, and it is 
possible that this may be identical with it, but it is not unlikely that 
it may belong to a quite distinct species. There is very little re- 
semblance between the males and females of any species in this genus 
and it, is difficult to associate them correctly. 

The early stages and the female are imknown. 

GROUP B. 

Species with two or four stripes on scutum ; the stripes straight or 
very slightly curved, white or pearlaceous pollinose. 

TABLE OF SPECIES. 

1. Stripes on scutum not curved ; scutellum with dose-lying yellow pilosity ; 
abdomen with rounded, dorso-central, opaque black spot on basal four 

segments hCBtnatopotum, p. 62. 

Stripes on scutum slightly curved; scutellum with very indistinct, 
sparse, yellow pilosity; abdomen with bases of all segments opaque 
velvety black and apices with whitish jwllinosity quadrivitiatum, p. 61. 

Simulitim quadrivittatum Loew. 

Female. — Black. Frons and face thickly covered with bluish- white 
poUinosity ; antennae yellow, distinctly browned from fourth joint to 
apex ; palpi brown-black. Scutum velvety, opaque black ; two bluish- 
white, slightly iridescent, pollinose stripes on the dorsum, which are 
slightly dilated anteriorly and a little cur\^ed; posterior margin of 
scutum, and lateral margins, as well as prescutum, similarly polli- 
nose; pleurae with bluish-white pollen; scutellum opaque black; 
postscutum with iridescent pollen. Abdomen black ; basal four seg- 
ments opaque, with bluish- white pollinosity on first segment below 
basal scale and on the posterior lateral margins of next three ; apical 
four segments glossy black. Legs black-brown, yellowish as follows : 
Bases of all tibiae; mid tarsi except apices of joints and last joint; 
hind tarsi except apices of joints 1-3. Bases of all tibiae and of first 
hind tarsal joint silvery. Wings clear, basal veins brown, thick 
veins yellow, thin veins colorless. Halteres yellow, stalk black-brown. 

Frons slightly divergent-sided, not one-third the head width at 
upper angle of eyes, almost bare of hairs ; face one-third longer than 
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wide, surface hairs very weak and sparse; hairs on palpi brown; 
postocular cilia brown. Scutum with yellow, hairlike pilosity; 
pleural tuft brown, very weak ; scutellum with upright brown hairs. 
Basal fringe of abdomen brownish-yellow, surface hairs on. segments 
brown, weak, except at apex where they become distinctly longer. 
Legs with brownish-yellow pilosity and scattered, longer upright, 
brown dorsal hairs; fore tarsi not dilated, first and third joints with 
paired apical hairs; claws simple. Cross- vein on wing but little 
beyond middle of subcosta; basal hairs on wing and short bristles on 
thick veins brown. 

Length, 2 mm. 

This species was originaUy described from Cuba and is represented 
in the collection by specimens from Cayamas, Cuba (E. A. Schwarz) ; 
La Palma, Costa Kica (Biolley) ; and Utuado, Porto Rico, marked 
"biting flies" (C. W. Richmond). There is also a large series of 
specimens from Trinidad River and Cabima, Panama, May, 1911 
(Busck), which agree with the Cuban specimens, except that the 
thoracic stripes are less distinct and the specimens average rather 
less in size and are darker in color. 

Nothing is known of the early stages of this species, and the male 
is also unknown. 

Simulium haexnatopotuin, new species. 

Female. — Black. Frons and face with shining pearlaceous pol- 
linosity. Antennae yellow, browned from fourth joint to tip; palpi 
brown, paler at base. Scutum velvety black, with two broad pear- 
laceous stripes, which are broader at anterior ends than the black 
space between them, taper slightly posteriorly, but are uncurved; 
posterior and lateral margins similarly pollinose; pleurae shining 
black, with more or less distinct pearlaceous poUinosity; scutellum 
brown; postscutum with pearlaceous pollinosity. Abdomen brown- 
ish; opaque on basal four segments, each of which has a rounded, 
opaque, black dorsal, and a less distinct lateral spot, posterior mai^'ns 
of these segments whitish dusted ; apical four segments with dorsal 
portions shining; the fifth segment with a rounded dorsal spot, the 
others almost entirely black. Legs yellow, black as follows: Mid 
and hind coxae ; fore tarsi ; apices of first four and all apical joints 
of mid tarsi ; femora except bases, apical half of tibiae, apical halves 
of joints 1-3, and all last two joints of tarsi of hind legs. Wings 
clear, basal and thick veins yellow. Halteres yellow, stalk blackened. 

Frons slightly divergent-sided, less than one-third the head 
width at upper angle of eyes, surface hairs weak, brownish yellow ; 
face as long as frons and one-half longer than broad, haired as frons; 
hairs on palpi brown; postocular cilia brown. Scutum with close- 
lying, golden-yellow, hairlike pilosity; pleural tuft brownish yellow; 
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scutellum with closely placed yellow pilosity, and brownish, upright, 
longer hairs. Abdominal basal fringe short, yellow; segments of 
abdomen with short, sparse, yellow hairs, and longer, dark hairs at 
apex. Legs with pale yellowish pilosity, which is whitish at bases 
of tibiae and on basal joint of hind tarsi ; dorsal surfaces with longer, 
blackish, upright hairs ; fore tarsi slightly dilated, the paired apical 
hairs present on joints 1 and 3; claws simple. Wings with brown 
hairs at base and brown surface hairs on thick veins; cross- vein at 
two-fifths from end of subcosta. 

Length, 1.5-2 mm. - 

Type.— Ceit. No. 15414 U. S. National Museum. 

Locality. — Santa Lucrecia, Vera Cruz, Mexico (F. W. Urich). 
There is also a specimen from Cayamas, Cuba (E. A. Schwarz) 
which evidently belongs to this species. 

The series taken by F. W. Urich is labeled " Bloodsucking, man, 
October, 1911.'' 

The early stages and the male are unknown. 

ADDENDA. 

When the manuscript of this paper was under preparation I had 
considerable doubt as to whether there were not several closely allied 
forms confused under certain specific names, this being particularly 
the case with meridionale. That size can not always be accepted as a 
safe guide to the separation of species is abundantly evident to any 
student of insects, and although in the series of specimens in the Na- 
tional Museum collection there was much disparity in this respect, 
the specimens presented no tangible characters which, without the 
confirmatory evidence provided by a knowledge of the early stages, 
might be accepted as of specific value. Thus I left under one name 
at least three forms which may in the larval and pupal stages prove 
to be very dissimilar. The distinctions in the adults are very minute 
in the genus Sim/ulium and are hardly appreciable to anyone unac- 
quainted with the family. I am therefore pleased to have had access 
to the material belonging to the Illinois State Laboratory of Natural 
History because of the additional light the material representing the 
early stages therein contained has cast upon the question of the num- 
ber of species in the meridionale group. Prof. S. A. Forbes has kindly 
given me permission to include the matter in this addenda as part 
of my paper. 

SlmuUum forbesi, new species. 

Female. — Black, covered with a pale-gray poUinosity, which gives 
to the insect a pale-gray appearance. Antennae and palpi black, the 
former rarely slightly paler at bases. Scutum with three black vittse, 
the central one narrow, the outer pair broader, more or less distinctly 
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curved outward at anterior extremity, and convex on the posterior 
half; pleurae gray pollinose, scutellum and postscutellum gray poUi- 
nose. Basal abdominal scale gray and next three segments broadly 
black-brown, opaque, on dorsum, lateral margins gray pollinose, next 
segment more narrowly blackened on dorsum, the lateral margins and 
remaining segments gray pollinose. Legs black; generally only the 
bases of tibiae yellow^ but occasionally, in immature specimens, the 
black color is confined to the apices of femora, bases and apices of 
tibiae, and apices of tarsal joint^. Wings clear. Halteres yellow. 

Frons at upper angle barely more than one-fifth the head width, 
slightly converging toward antennae, the surface with short, white, 
decumbent pilosity ; face distinctly wider than widest part of frons, 
and longer than wide, the surface with pilosity similar to that on 
frons; antennal pile short and inconspicuous, whitish; palpi with 
short whitish pile. Scutum with closely placed pilosity which is hair- 
like, yellowish white in color, and adheres closely to surface, becom- 
ing slightly longer, but not upright, posteriorly ; scutellum with much 
longer pilosity, which is concolorous with that on scutum and upright 
on margin; pleural tuft whitish, postspiracular area bare. Basal 
abdominal scale with pale fringe ; the hairs on segments of abdomen 
short and pale. Legs normal in shape ; fore tarsi very slightly thick- 
ened, the apical, paired hah^ not distinguishable; hind tarsi with 
distinct scale and dorsal excision on second joint; claws bifid; surface 
of all legs with pale hairs, which are most conspicuous on the tibiae, 
giving them a whitish appearance. 

Male. — Deep black, opaque. Face silvery pollinose; antennae and 
palpi black. Scutum with rarely a slight silvery pollinosity poste- 
riorly and on the lateral margins, and otherwise velvety black; 
pleurae slightly covered with white pollinosity; scutellmn velvety 
black ; postscutum slightly pollinose, glossy. Abdomen velvety black, 
only the venter yellowish, no silvering noticeable on any of the speci- 
mens before me ; hairs on surface short, yellowish. Legs colored as 
in the female, surface hairs yellow, with an admixture of longer 
brown upright hairs on the dorsal surfaces. Wings clear, veins pale 
yellowish, the thin veins very indistinct. Halteres brown. 

The head is formed as in other species of this genus, the upper eye 
facets being conspicuously enlarged while the lower half of the eye 
has small facets. The scutum is thickly covered with pile, which is 
golden yellow in color and rather more scalelike than that of the 
male ; there are no upright hairs on disk, and posteriorly the pilosity 
is decumbent as in the female; scutellmn with yellowish pile and 
upright brownish hairs on margin. Basal fringe of abdomen brown- 
ish, the surface hairs also brown. Fore tarsus slender; hind tarsus 
only slightly dilated ; apical paired hairs absent from fore tarsus, or 
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indistinguishable, hind tarsus formed as in female; claws trifid. 
'W^gs normal. 

Length, 2-2.5 mm. 

Type. — ^Locality, Illinois River, at Havana. A very large number 
of both sexes were taken, many of them reared from pupse which 
were found in the river. A description of the pupa follows. 

Pupa. — Yellow, becoming brown before emergence of the imago, 
the colors of which may be distinctly traced through the body wall 
of the pupa some time before it is ready to emerge. The respiratory 
organs branch near the base, generally into three main stems, the 
branch or stem which is directed anteriorly again breaking into two 
stems which are bifid from near their bases; the central stem is again 
subdivided into three smaller branches, the central one ending in 
2 filaments and the other two in 4 each; the posteriorly directed 
branch generally divides at near to the base, a further subdivision 
taking place a little farther up, each of the latter branches generally 
having 2 filaments, making as a rule from 22 to 24 or 25 filaments ui 
alL The abdomen has on the fourth and fifth segments (counting 
the segment showing just behind the scutellum as the first) a trans- 
verse row of four short hooks, the points of which are turned ceph- 
alad ; on each side of the dorsal line, a somewhat similar series on the 
eighth segment which are more numerous, smaller, and almost c(m- 
nected in center; on the ninth segment the row is almost continuous 
on the posterior margin of the segment. The fifth, sixth, seventh, 
and eighth ventral segments have each two hooks on each side which 
are much closer, in each pair, to each other than the transverse space 
between the pairs. 

Length, 3-3.5 mm. 

The cocoon, which is generally attached to stems of plants or to 
posts in the stream, is very similar to that of johcufynseni. 

The type and paratypes of this species are in the Illinois State Lab- 
oratory of Natural History. 

I have much pleasure in dedicating this species to Dr. Stephen A. 
Forbes, who has done so much to elucidate questions in connection 
with this group on the Illinois Biver. 

Simulium Johannsenl Hart 

This species is very clearly described by Hart in the Twenty- 
seventh Eeport of the State Entomologist of Illinois, 1912, page 32. 
It is (mly necessary for me to point out that the male has the three 
vittae on the scutum generally distinct and the pilosity whitish. The 
color of the legs in both species is as given in the description here- 
with for forhesi, although in alcoholic specimens the color is aa fig- 
ured by Hart in his original description. Fresh females of johanmeni 

16125**— 14 5 
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have the dorso-lateral stripes generally discontinued before the an- 
terior margin and not outwardly curved, as well as the central line 
extremely narrow ; the pilosity over the whole insect is longer than 
in farhesi and conspicuously so on the abdomen ; the marking on the 
abdomen is usually confined to a series of spots, one on eadi side of 
the first four segments exclusive of the basal scale. The species is 
also noticeably larger than either forhesi or meridionalej being 3-4 
nun. in length. 

For description of larva and pupa see Hart's paper above men- 
tioned. 

It is possible that the larger specimens mentioned as in the U. S. 
National Museum coUecticm under meridionale are really this species, 
but I have no means of determining that question at present. 

So far as my material permits me to judge, joharvnseni occurs at 
Havana, HI., till the end of May, when its place is taken by forhesi^ 
which is equally abundant. 

Simulium meridionale Riley and Its allies. 

The three species which I at present recognize as belonging to tiiis 
group are meridionale Riley, johannseni Hart, and forhesi new 
species. 

The pupal stages of these three species, which are very closely 
allied in the adult stage, are very distinct and may be readily sep- 
arated from one another by the number of pupal respiratory filaments. 
In johannseni these are 4 in nimiber, in meridionale 6, and in forbesi 
generally 24 or 25, although, as is the case when a large number of 
filaments are present, there may be a slight variation in the total 
number in individual specimens. Johannseni is the only species 
which I have seen with four pupal filaments, although hracteatum has 
been recorded by Strickland as possessing this number also. I have 
not seen Strickland's material, so can not confirm the identification. 

The adult females of this group of species may be readily distin- 
guished from other North American forms by their possession of the 
following ccanbination of characters: Scutum with three vittae, the 
submedian pair curved; the pilosity hairlike on scutum; abdomen 
more or less distinctly spotted on middle of each dorsal segment ; legs 
generally almost unicolorous, rarely distinctly bicolored (in alcoholic 
specimens this bicoloring is conspicuous in the case of joharmseni) ; 
claws bifid. The males are not so readily separated, but I have in- 
serted them in my synoptic key, by means of which I believe they may 
be readily located. 

From the data gathered in the field work on this group in the 
Illinois River region, near Havana, it is evident that johannseni^ 
although a pest owing to the great numbers in which it occurs, does 
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not appear to be guilty of biting man. It has, on the other hand, 
been clearly proven that forhesi is given to attacking man and also 
stock. As it occurs in great numbers there is a possibility of its 
doing considerable damage, altliough as a general rule it is not very 
troublesc»ne away from the river. Mr. C. A. Hart has found speci- 
mens of Sivmlium forbesi in Mason County, over 5 miles southeast of 
Havana. As the nearest possible breeding place of the species is the 
Illinois Biver, it is evident that the species can fly for a considerable 
distance. As there was no appreciable diminution in the numbers 
of die species at this distance it was quite clear that these were not 
merely accidental stragglers, whose presence was due to their being 
carried by stock or otherwise, and that the ditches, which are very 
small in that vicinity and never present favorable breeding quarters 
at any time, could not possibly have stocked the country so thoroughly 
with the insects. No extended investigations were carried out to dis- 
cover the extent of the area covered by the species, but according to 
reports obtained, and which there is no reason to discredit, the range 
of the species was considerably wider than ascertained by Mr. Hart. 
No evidence has been discovered to prove that johaawiseni or forbesi 
live in the larval stage in ditches such as are present in the part of 
Mason County above referred to. 

It may be of interest to mention that the agents of the Illinois State 
Laboratory of Natural History have found the parasites mentioned 
by Strickland commonly in SvmuUwm larvae in both the Illinois River 
and the Sangamon Biver at near the source of the latter. So far as 
the records indicate, vittatum was the only species affected, but the 
percentage of parasitized individuals was very large. 

In the records of the work done by agents of the Bureau of Ento- 
mology many years ago there occurs a note on these parasites, but the 
fact was not mentioned in any of the published reports on the family. 
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Simulium. 11,14,21,86,26,29,34,47,61,63 

mbnigrum (Simulium) 27 
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tarsdU( SimuUum) 13, 34, 48 
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Tipula 12 
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Plats I. 

ANATOMICAL DETAILS AND WING VENATION OF SIMULIIDA 

Fig. 1. — I^ateral view of thorax of ProMmulium pleurale: th, Pronotum; ^ic^ 
proscutam; sett, scutum; acU, Bcutellum; |m^ mesothoradc post- 
notum; fit, metanotum ; imt, metathoracic postootom; pph^ poet- 
phragma; w, wing; h, haltere; 8Pxa, prothoracic and mesothoiacic 
spiracles; epsi 9 t, prothoracic, mesothoracic, and metathoraciG egi- 
stema; epitti • •, prothoracic, mesothoracic, and metathoracic epi- 
mera; m, membranoas area; 9$t%h prothoracic, mesothoracic. and 
metathoracic sutures; iopt $, pleural wing sutures; pp<, postparmp- 
terum; 8», divided meeostemum; capiat, coxse; abs, abdominal basal 
scale. The pleural tuft occupies the area covered by the letters ppi 
and iopt in figure 
2. — Wing of Simulium: A, humeral vein; B, costa; 0, subcosta; />, first 
longitudinal vein; B, upper branch of radius or third longitudinal 
vein; F, lower branch of radius; O, fourth longitudinal vein or 
medius; JET, fold which has be^i sometimes conaidared as the caM- 
tus; /, cubitus or fifth longitudinal vein; in cases where the fbld 
has been reckoned as the cubitus this vein has been named the anal 
vein. 
3. — Wing of ProHmulium, (Explanation as In fig. 2.) 
4. — Wing of Parasimulium. (Explanation as in fig. 2.) (Original.) 
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Plate II. 

LEGS AND TARSAL CLAWS OF SIMULIID.^. 

Fig. 1. — Hind femur, tibia, and two basal tars-al joiuts of Prosimiilinm fulviim, 
m^le. 

2. — Same of Prosimulium pevuarum^ female. 

3. — Claw of Simulium huntcn, female. 

4. — Claw of Simulium arcticum, female. 

5. — Claw of Shnulinni claviprs, female. 

6. — Claw of iSimuHum mcxicanum, female. 

7. — Claw of Simulium vcnustum, female. 

8. — Claw of Simulium parnassum, female. 

9. — Claw of Simulium rittatumy female. 
10. — Claw of Simulium piciipcSy female. 
11. — Claw of Simulium rirgatum, female. 
12. — Claw of Simulium hippovorum, female. 
13. — Claw of Prosimulium fulvum, female. 
14. — Claw of Prosimulium pecuarum, female. 
15. — Claw of Simulium ochraccum, female. 
ir». — Claw of Prosimulium plcuralc, female. 
17.-^Claw of Simulium mctallicum, female. 

18. — Apex of basal aud second joint of hind tarsus of Prosimulium muta- 
ium, female. (Original.) 






Legs and Tarsal Claws o 



Plate III. 

I^VRVAL CHARACTERS OF SIMULIIDiE. 

Fig. 1. — Mandible of larva of SimuUum jenningsi, 
2. — Mandible of larva of Simulium pictipes. 
3. — labium of larva of ProsimuHum hirtipea. 
4. — labium of larva of Siniulium pictipes. 
5. — Fan of larva of Simulium pictipes. 
6. — Maxilla of larva of ProsimuHum hirtipes, (Original.) 
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Plate IV. 

RESPIRATORY FILAMENTS OF PUP^ OF SIMULIID^E. 

Fig. ]. — ProsimuUum pecuarum. 
2. — SUmilium pictipes, 
S. — Simulium vcnustum. 
4. — Simulium vittatum. 
5. — ProsimuUum hiriipes. 
6. — Simulium meridionals (Original.) 
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Plate V. 

ANATOMICAL DETAILS OF SIMULIID.^. 

Fig. 1. — Femora, tibia?, and basal two joints of tarsus of hind leg of Simulium 
vcnustunif male. 
2. — Same of Simulium vittatum, male. 
3. — Same of Simulium virgatum, female. 
4. — Same of Simulium virgatum, male. 
5. — ^Apex of first and wbole of second joint of bind tarsus of Simulium 

virgatum from posterior side. 
G. — Side elevation of scutum of Simulium notatum, female. 
7. — Same of Simulium hivittatumy female. 
8. — Same of Simulium ochraccum, female. 
9. — Palpus of Simulium piscicidium, female. 
10. — Last tbree tarsal joints in Simulium. 
11. — Fore tarsus of Simulium parnassum, female. 
12. — Tarsal claw of Simulium jenningsi, male. (Original.) 
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Plate VI. 

ANATOMICAL DETAILS OF SIMULIID.E. 

Fig. 1. — Head of larva of Simulium inetidionale from ventral aspect 
2. — Antenna of Simulium, Imago. 
3. — Antenna of Prosimulium hirtipes^ larva. 
4.— Pupal respiratory filaments of Simulium tnetaUicum. 
5. — Pupal respiratory filaments of Simulium piscicidium, 
6. — Larval respiratory filaments of Simulium pictipes. 
7. — Portion of ray of mouth fan of Prosimulium hirtipcs, larva. 
8. — Cocoon of Simulium pictipvs. (Oiiginal.) 
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CORRIGENDA. 

Prof. T. D. A. Cockerell has called to the attention of the authors an oversight in 
Part II, which we desire speedily to correct. AtterochUon Maskell was used for a 
series of species represented by vaporariorumf since the first species described under 
this genus by Maskell proved to be this insect under the name of papUlifor, We 
had overlooked the ^t that Prof. Cockerell had designated aureus as the type of 
AsterodnUm (Proceedings of the Academy of Sciences of Philadelphia, 1902, page 282d 
and had proposed a subgeneric name, Trialewrodes, with pergandei as type, a specie 
of the vaporariorum series. Asterochiton of our paper must, therefore, replace 
Dialetarodoides, and Trialeurodes Cockerell, Asterochiton. 
AUyrodes olivinus Silvestri should be added to the list of species of Aleurolobus, 
Tetraleurodes mori var. aruoTiensis, while described in Science Gossip as cited, was 
named in Bulletin 67 of the Florida Agricultural Experiment Station, page 666 (1908). 
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Plate I, facing page 8, line 5 from bottom, for cockerelli read cockerellii. 

Page 20, line 3 from bottom, for none read nahe. 

Page 32, line 4, for cauded read caudad. 

Page 33, line 19, for DiaUmrodicus read Dtaleurodieus. 

Page 80, legend to fig. 11, line 2, after anterma of adult insert period. 
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Page 100, line 9, for t9 read 28. 

Page 101, line 10, for euphorbiara read eupharbiarum. 
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CLASSIFICATION OF THE ALEYRODID^-PART I. 



INTBODTTCTION. 

Few groups of insects have been more neglected by entomologists 
and collectors than the Aleyrodidse. It is believed that compara- 
tively few of all the species which undoubtedly exist have as yet 
found their way into collections. The family is widely distributed 
in the temperate and tropical regions of the world, and it will per- 
haps, when thoroughly worked, prove to be about as rich in species 
as the Coccidoe or Aphidid©. 

Beginning with Maskell's paper, which appeared in 1896, there have 
followed a number of publications dealing with the Aleyrodidse, 
most of them systematic in character, but some dealing with the 
biology and habits of certain species of considerable economic im- 
portance. These papers have come from widely separated parts of 
the world, as New Zealand, the United States, India, Europe, Japan, 
etc., and indicate an increasing and widespread interest in these 
insects. 

Until 1907 only two genera for the family were recognized, Aley- 
rodes and Aleurodicus. Since this date, however, three additional 
genera have been established, namely, -4 fei^rt>cAeVt?7i,Par(zZ6yr(?(?^, and 
Uda/moselis^ the discovery of which has thrown much light on the 
probable position of the AleyrodidfB in relation to other families 
of insects, and on the lines of descent of the several subgroups within 
the family itself. 

The insect collections of the United States National Museum and 
of the Bureau of Entomology contain a large amount of material of 
this family received from correspondents from many parts of the 
country, and have been recently considerably augmented by the 
large series of specimens attained by Mr. R. S. Woglum, of the 
Bureau of Entomology, in connection with his search for natural 
enemies of the citrus white fly {Aleyrodes citri R. & H.) in the 
Orient. The bureau also has, as stated in an earlier publication, 
through the kindness of the New Zealand Institute, the temporary 
custody of the Maskell collection of Aleyrodidae, including nearly 
all of his types. It has therefore seemed appropriate to undertake, 
at this time, a revision of the group as a whole, and to determine as 
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accurately as possible a system of classification based upon the natural 
relationship of the various forms. 

The present paper deals with certain features of the anatomy and 
external structure of the Aleyrodidse^ and attempts to show the 
position of the family among homopterous insects. All species of 
the family at present known are treated, save those belonging to 
Aleyrodes^ and this genus will be made the subject of a later pub- 
lication. 

It is hoped by the writers that this paper will facilitate the dassi- 
cation of .these insects and further stimulate the interest already 
evidenced in them. 

XOBPHOLOGY OF THE ALETBODIDA 

THE EGO. 

The eggs of insects belonging to this family are elongate-oval in 
shape and are smooth on the surface or variously sculptured. This 
egg marking is often one of the simplest means of distinguishing be- 
tween two closely allied species. The eggs are provided at or near 
their larger end with a stalk which, in such species as AUvrodicus 
hohnesiiy is eictremely long. (PI. XIX, fig. 6.) It serves as an at- 
tachment for the egg, but it also seems to direct the spermatozoa at 
the time of fertilization. At this time the stalk is filled with proto- 
plasm and the mycropylar structure is plainly visible within the egg 
just at its entrance. After fertilization this protoplasm dries up 
and the stalk becomes a hollow tube. Gary, in his work on embryol- 
ogy,* * arrives at a similar conclusion, for he says : 

The gpermatozoan moves up through the protoplasm contained in the staUc 
of the ^g, while the female pronucleus moves down and comes to lie at the 
entrance of the stalk. Immediately after the act of fertilization the proto- 
plasmic contents of the stalk shrivel and dry up. 

If, however, the primary function of this stalk is for the direction 
of the spermatozoa, it is strange that there should be such great varia- 
tion in its length. It is certainly, however, not comparable to the 
protective stalk in eggs of sudi forms as Ckrysopa^ for it is not a 
waxy secretion but an extension of the chorion. The eggs of some 
psyllids, which are closely related to the aleyrodids, possess stalks, 
but their exact function is unknown to us. 

The arrangement of the eggs upon the leaf varies greatly with 
different species. The females of some insert the setae into the tis- 
sues and, using the rostrum as center and the body as radius, place 
the eggs in regular circles. This habit was first noticed by R^umur 
in 1736, whose interesting observation we here quote.^ 

Pour y parvenir, & pour avoir Thistolre de notre petit papillon, le 25. Juin )e 
choisiB une feuille sur laquelle 11 y en avoit un seul tr^s-tranquille, & que Je 

• The smaU figures refer to the " Literature," page 97. 
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Juceai 7 Youloir faire ses oeufs; Je marquai Tendroit de la fenille od 11 6toit 
Je troayal, le lendemain 2d. le papUlon dans la m^me place ; le 27. 11 n'en avolt 
pas change, mais tout aupr^s de lul 11 y avolt un petit espace k peu pr^s drcu- 
lalre, ais^ H distinguer du reste de la feullle; U 6tolt poudr6 d*une pondre 
blancbe, de celle qui blanchlt toutes les parties de ce papiUon ; 1& elle ^teignolt 
la Yiyacit6 da verd. Get espace avolt environ une Ugne de dlam^tre. Sur sa 
drconf^rence J'observai trois petits corps que je crus Hre des oenfs, & qui en 
^toient r^ellemait Enfln le 28. le papiUon s*6toit 61olgn6 d'an deml pouce au 
plus de la place od Je Tavois toQJours trouv6 pendant les Jours prte6dens. II 
me fut pins ais6 alors d'observer sans crainte de Tinqui^ter, les petits corps 
qui ^toient arrange autour de la circonf^rence da petit espace qu*ll avoit 
blanchl. Avec le secours d'une forte loupe, je reconnus que lenr figure 6toit 
asste semblable k celle des oeufs ordinaires, elle tenoit pourtant plus de la 
cylindrique. Ges oeufs sent oblongs, ce sont de petits cylindres dont les deux 
bouts sont amen^ en pointes arrondies; lenr plus grand diam6tre 6toit k pen 
pr6s dirig6 vers le centre de Tespace circulaire. 

In American literature Dr. Britton appears to have given the first 
account in 1902, though Davis mentions it in Insect Life, Volume VII, 
1894. In describing the habits of a species on lettuce. Dr. Britton 
says:* 

The female first thrust her beak into the leaf and depositing an egg swung 
about with her beak still inserted and serving as a pivot, continuing to deposit 
eggs in a circle of about one millimeter in diameter. One of these circles con- 
tained six, while another had nine eggs. 

The same habit was described and figured by Dr. Back^ for 
Aleyrodes howardi Quaintance, and it has been described in connec- 
tion with the description of species by the senior author and other 
writers. Some species, however, use no definite arrangement but 
scatter the eggs irregularly over the leaf almost exclusively upon 
the underside. The number of eggs deposited seems to be fairly 
large if the proper food conditions are found. Dr. Zehntner* gives 
150 to 200 eggs for Aleyrodes hergi Signoret, and Morrill and Back • 
have secured 211 from a female of Aleyrodes citH Riley & Howard. 

Dr. Morrill was the first to note parthenogenesis in this family^ 
and we give therefore his original observations on the subject ^^ 

Adult females have been isolated on plants previously free from Aleyrodes in 
any stage, for the purpose of determining the duration of adult life, the number 
of eggs laid by each female, whether or not parthenogenesis occurs, and, if so. 
Its character. The females isolated for the purpose of these observations were 
seen to emerge from their pupa cases, and consequently there was no possibility 
of their having been fertilized. The plants upon which these females were kepc 
were growing in small pots covered with lantern chimneys, which were closed 
at the top with cheesecloth. Four trials were made : 

1. April 3, 1902, an unfertilized female began egg laying, and on AprU 17, 
three eggs were observed to have hatched. 

2. April 17, 1902, an unfertilized female began egg laying, and on April 20 
several eggs had hatched. 

8. Dec. 8, 1902, a female emerged, was isolated on a tomato plant, and began 
egg laying Dec. 12 (females usually begin egg laying on the second or third 
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day after emergence), and continued, averaging four per day for eleven daya 
Personal observations were here discontinued, but B. A. Back, an undergraduate 
student at the Entomological Laboratory, noted that the adult died Jan. !« 
1903. On Jan. 7 <! found the plant dead, apparently from cold, and on examina- 
tion of the leaves I found that about three-fourths of the eggs had hatched, 
and that some of the larvse were in the second Instar at the time the plant died. 
Quite a number of eggs were found that had certainly been laid during my 
absence, but they were not counted. i 

4. March 17, 1903, a female emerged from Its pupa case, and was isolated 
on tomato and chickweed growing in the same pot. Egg laying began Mardi 
18, Eggs were deposited on the stems and upper and lower surface of the 
leaves of both plants, making it impossible to count from day to day all the 
eggs that had been laid. On April 2, forty-nine eggs were counted, and on 
April 22 eighty more were known to have been added to this number. l%ere 
were about eight days altogether when the female was in such a position on the 
plant that no attempt was made to count the eggs for fear of disturbing ber. 
At a very low estimate, twenty-five eggs were laid during these day& The 
offspring of this female began to emerge as adults on April 22, and the original 
female was transferred to a chickweed plant growing in another pot By an 
accident I lost ou the same day the x)ositive identity of this insect, but I am 
quite sure that she produced the forty-nine eggs which I counted on Ai^il 29, 
after which observations on this insect were discontinued. So far as observed* 
all the eggs laid by this female hatched and the young reached maturity, the 
adults being males without exception. 

To summarize these observations, unfertilized eggs hatch and the larvs 
develop into adults of the male sex. Two females were known to lay forty- 
four and one hundred and twenty-nine eggs respectively, and in both cases 
many more were undoubtedly laid. These same insects lived in the adult con- 
dition for twenty-three and more than thirty-six days respectively. 

I have tried several times to isolate a female which had certainly been 
impregnated, but was unsuccessful. It is not impossible to do this, however, 
and I suspect that when this is done the young produced from fertilized eggs 
will all develop into females, giving us a condition similar to that which is 
generally believed to occur in the honey bees, and known as arrhenotoky. 

In regard to the length of adult life, I might further add that in green- 
houses where there are millions of live adults on the plants, it is difficult to 
find a single dead specimen on the benches, providing they have not been killed 
by artificial means. This is a further indication that natural deaths among 
adults are rare, and that the adult life of each individual may extend over 
many weeks. 

Should it prove true that unfertilized eggs of this insect produce only males 
and fertilized eggs only females, then the number of adult males and females 
will be in direct proportion to the number of unfertilized and fertilized egg& 
In Psyche (April, 1903) I gave an estimate of the proportion of the two sexes of 
Aleyrodea in nature, based on actual count of eighty-five specimens of adult 
Aleyrodes taken at random, representing four differ^it species. The figures 
given were twenty males to sixty-five females. For the purpose of obtaining a 
more exact idea of the proportion of the sexes in the present series I counted 
one hundred adults taken at random, and found twenty-three males to sevoity- 
seven females. 

Morrill and Back* have further established the phenomenon in 
Aleyrodea citri and it is not improbable that it will be found to 
occur in many species. 
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The duration of the egg stage is about 12 days for the commoner 
forms. Temperature, however, seems to have a considerable in- 
fluence upon the length of the stage, for in uniformly warm weather 
a much shorter time is necessary and under unfavorable circiunstances 
the time may be greatly extended. The larva emerges from the egg 
by means of a longitudinal fissure in the anterior part of the egg and 
the time required for escaping from the shell varies considerably. 
In connection with her studies of Aleyrodidse in California, Miss 
Bemis observed the hatching of numerous eggs and says: ^ 

t In the eggs under observation, there elapsed from forty-two minutes to three 
hours and eight minutes from the time that the shell began to open until the 
larra was free. The egg that took the greater time was upon dry material 
and was dark brown in color, the shell wh^i empty keeping its upright posi- 
tion and shape, so that the slow hatching was probably due to the toughness of 
the chorion. 

In our experience the drying of the material upon which the eggs 
are placed greatly retards or even prevents hatching. 

THE HEAD OP THE ADULT. 

The head is somewhat triangular in shape and is carried in such 
a way that its anterior surface is slanting ventro-caudad. The 
compound eyes are of the agglomerate type. They are usually con- 
stricted in the middle (reniform), or in some species are entirely 
divided by a tongue-shaped* portion of the integument. It some- 
times happens also that the facets of these two sections are different 
in size. The ocelli are two in number and situated close to the an- 
terior margin of the compound eyes. The position of these ocelli 
relative to the compound eyes varies in the different species. 

The antennas are placed below the eyes in shallow antennal sockets. 
They bear a striking resemblance to those of the Aphididee. As a 
rule, they are composed of seven segments, of which the third is the 
longest. The first and second are always short and thick, while the 
others are elongate, subcylindrical, and covered with numerous imbri- 
cations. Circular fringed sensoria occur usually on segments III, V, 
and VII (see Aleurodicus giganteus^ PL XXIV, fig. ^10), and spike 
sensoria are sometimes also found. Fine hairs are scattered here and 
there or are found encircling the segments, and segment VII always 
terminates in a bristle-like armature. There is great variation in the 
length of the segments among different species in the genus Aleyrodes 
as at present understood. As a rule, segment VII is short, often the 
shortest of all. In species like gramimcold^ however, it is as long as 
all the other segments together and in longiconus very much longer. 
This variation may prove to be of importance in dividing the genus 
when the forms have been carefully studied. In Paraleyrodes seg- 
ments III to VII have become united so as to form two. 
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The vertex is rounded in most forms and often possesses a median 
longitudinal ridge or marking. In some forms, however, as in the 
genera Udamoselis and Didleurodicus^ it is produced into a large 
cone-shaped structure. This prominence between the insertions of 
the antennae in both of- these genera seems to point to their close 
relation. 

The frons is rounded when viewed from the side and when viewed 
from the front it is somewhat U-shaped, the bottom of the U forming 
the suture between it and the clypeus. Its upper edges extend back- 
ward. Below the clypeus is the labium, which is trapezium-shaped. 
The edges of tiiis, as well as those of the clypeus, are slightly turned 
back so that as the structure lies on the labium there will be a better 
situation for the setse. Below the labrum is a triangular sderite, 
the epipharynx. All of these sclerites are somewhat united into an 
elongate triangular structure which, together with the setse, remains 
attached to the head and is easily separable from the labium. 

The labiiun is inserted in the base of the head on what is apparently 
a projection of the thorax. It is of considerable length and is com- 
posed of three segments. The relative length of these segments seems 
to vary in the different forms. Near its proximal end the labium is 
bent strongly caudad and appears to be grooved for its entire length. 
At the base this groove is wide, but more centrally it becomes nar- 
rower. The first (proximal) segment is much the longest and is 
narrow. It is in many forms, armed with a few scattered hairs. 
The second segment is thicker and shorter and the sutures separating 
it fr(Mn the first are not well defined. This has no doubt given rise to 
Marlatt's statement that the labium is two-segmented.* The third 
segment is short in Aleyrodes^ while in Alenrodicua it is considerably 
longer. It is more heavily chitinized than the others and tapers 
distad. It is covered with numerous hairs and its tip is bilobed. 
Each of these lateral lobes is armed with three pegged-spiked taste 
sensoria situated close together (PI. II, fig. 4). It is noteworthy that 
very similar lobes and the same number of similar pegged sensoria 
occur on the labium of the Psyllidse. The labiiun in that family is 
also bent on it&proximal part. 

The maxillary and mandibular sclerites are present below the 
frons, the lower extremity of the former becoming projections. The 
setae, four in number, constitute two pairs. Those of the inner or 
maxiUary pair are closely pressed against each other and sometimes 
for this reason appear as only one. The outer or mandibular set» 
to a certain extent inclose the maxillary ones. 

In his excellent paper on the hackberry Psylla, Stough has pointed 
out the very great similarity between the mouthparts in tiiis family 
and those of the Psyllidae. He says : *® 

The mouthparts, exclusive of the labium, are almost identical with, though 
larger than, those of the Aleurodldse which I have examined. The saine 
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Bclerites are present, arranged similarly, tbough somewhat differently shaped. 
The labrum is much shorter and smaller proportionately than in this family, 
and the sets seem to be relatively shorter. The end of the labium has the 
same lateral processes, but these are relatively smaller. The Aleurodid labium 
has a bend similar to that of Pachypsylla. 

THE DIGESTIVE SYSTEM. 
(PI. II. fig. 2.) 

Our observations on the digestive system of the adult are as f<J- 
lows : Leaving the mouthparts the pharynx is met with as a narrow 
tube which passes gradually into the oesophagus. In the metathorax 
there is a distinct enlargement, the midintestine, and from this are 
given dff two large saclike structures. From Gary's work ^ we ccMi- 
sider these gastric caecse, for he says, ^' After the dorsal wall of the 
enteron has closed a pair of diverticula are given off from near its 
anterior end." The midintestine is looped, as shown in the illustra- 
tion, and joins the hind intestine in the anterior part of the body. 
This latter is narrow but is more dilated caudad of the vasiform 
orifice, where the anal opening occurs. 

The nature of this orifice in the immature stages and the function 
of the lingula seem to have been imperfectly understood by some 
recent writers. The (dder writers, however, apparently had, in gen- 
eral, the correct idea of it. Westwood, for example, in his descrip- 
tion of Aleyrodes vaporariorum^^ speaking of this structure, says, 
" With the anal apparatus placed at some distance from the hinder 
end of the body." 

Peal, in 1903, discussed this structure at some length. We quote the 
following from his paper :^^ 

Some time back, while I was examining an aleurodid which in its earlier 
stages is remarkably flat and transparent, I was fortunate enough to observe 
the lingula in motion. This organ was shot out beyond the vasiform orifice 
with extreme rapidity, it being protruded some four or five times a second. 

When the lingula was shot out, the vasiform orifice moved in unison, the 
upper edge being bent inwards while the whole organ moved caudad. The 
Internal opening of the lingula lies directly in the path of the rudimentary cir- 
culatory i^stem, and when the organ is in- motion it throws the circulatory 
fluid into a pulsating motion for some distance within the body cavity. I have 
been unable, so far, to detect the actual formation of the globules of honeydew, 
but as soon as the lingula comes to rest after a series of protusions a small 
globule may be seen Just within the lower end of the lingula. This globule 
advances slowly, being apparently forced forward by the movement of the 
lingula, and after awhile reaches the tip of that organ. I have never observed 
these globules within the lingula of an adult insect, but once on examining an 
adult male of Aleurodes Simula^ I perceived a globule of honeydew emerging 
from the lingula. 

There is no doubt that the function of the organ is the secretion of honeydew 
and the operculum may be regarded as a protective covering to this organ. 
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It would appear from this that Peal considered the vasiform 
orifice as a special secreting structure and honeydew to be connected 
in some way with the circulation. Miss Bemis seems to have a some- 
what similar idea about the lingula, for she says,® " In some species 
there are seen minute, blimt tubes on the apex of the lingula through 
which the fluid may be secreted." 

In the introduction to a paper on Aleyrodidse ^* Tullgren dis- 
cusses the vasiform orifice. His idea of its nature seems to be the 
correct one, but he does not go into detail, and we believe him wrong 
in calling the vasiform orifice the anal opening, for the anus proper 
seems to open within it. 

In the forms examined by us the anus appears to open below the 
lingula (PI. II, fig. 5) which functions as the supraanal plate. We 
are unable to find a definite opening at the tip of the lingula. In 
any case, whether the anus is always at the base or sometimes at the 
apex, as in the Psyllidee, this in no way alters the standing of the 
lingula, which would in either case be the supraanal plate. The 
operculum is a little more difficult to place. It would not appear 
strange if it were believed to correspond to the rudimentary last 
abdominal segment in the Aphididse, as suggested by Tullgren, for 
its position in regard to the anal plate is very similar. It does not, 
however, often appear as a distinct segment, but looks like the 
rolled-back edge of the lingula. 

The substance known as honeydew is, as implied above, merely the 
excrement of the insects. It is deposited in large quantities by the 
larvae, pupae,, and adults and forms a medium for the growth of 
several fungi. The early pupae excrete much more than the late 
pupae, while the larvae, in the earlier instars, excrete the most of all, 
the substance being ejected once or twice for every minute, although 
not always at regular intervals. The salivary glands are two rounded 
bodies situated one on either side of the head and united by small 
ducts. 

The exact nature of the wound of the puncturing setae of Aley- 
rodidae we have not ascertained, but in all probability it is similar to 
that made by the Aphididae and the Cloccidae, where the setae pass 
around the outer cells and finally puncture the soft bast cells from 
which the proteid content is taken. These proteid substances form 
the bulk of the insects' food, while much of the sugars taken in at the 
same time are passed out as honeydew. 

THE WINGS. 

The wings are first noticed in the late embryo as imaginal disks 
produced as ingrowths of the hypodermis. These, losing their con- 
nection with the outer layer, soon take on the appearance of closed 
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WiNQ Venation in the Aleyrooio/e. 

Pig. 1 .—Theoretical origin of the veins of the psy Uid genus TriozOf showing tracheee. Fig. 
2.— Forcwing of Trioza sp. Fig. 3.— Theoretical origin of the veins of Aleyrodidse, show- 
ing trachese. Fig. 4. — Forewing of UdamogcUs nigmentaria. Fig. 5. — Forewing of Dior 
leurodiciu eockerelU. Fig. 6.— Forewing of AUurodicus corupurcatiu. Fig. 7.— Fore- 
wing of Aleurodicua destructor. Fig. 8.— Forewing of Aleurodictu (Metaleurodkus) 
minimus. Fig.9.— Forewing of Paraleyrodes per sex. Fig. 10.— Forewing of .<4 ieuroc^i/on 
aeeris. Fig. 11.— Forewing of A Uyrodes sp. Fig. 12.— Forewing of Neomaskellia comata. 
(Original.) 
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sacs. During the pupal stage the wing disks come to lie outside the 
body, the pads are developed, and in the late pupse the wings them- 
selves are folded up within the case. ' They are four in number, 
membranous, and are composed of two thin, superimposed lamelloe. 
In the preparation of mounts with potassium hydroxid, these plates 
often become separated and the wings become opaque and sac-like in 
form. The border of the wings all around in most species is covered 
with a series of knob-like or bead-like projections on which occur a 
number of fine hairs. These hairs vary in number. In some species 
there is a large central hair on each knob with two or three ^mall 
ones on each side. In others the hairs are subequal in length and 
very minute. In Alevrodicus the proximal half of the costal margin 
of the forewing is armed with a number of large spine-like hairs 
situated on small receptacles. These hairs are placed a short dis- 
tance in from the costal margin and are arranged along what ap- 
parently represents the subcosta. The hairs are directed distad. 
The hind wing of all species is armed on the proximal portion of 
its costal margin with a row of strong curved hairs which aid in 
keeping the wings together during flight. The number of these 
hairs varies, but frcnn seven to nine hairs are most usually met with. 
In the Psyllidae a similar row of hairs is situated in the same region, 
but there is usually a larger number. In the Aphididro, on the other 
hand, this structure is usually replaced by three hook-like hairs situ- 
ated, not at the base, but on the distal half of the wing. 

To illustrate the venation in this family we will use as a basis of 
comparison the wing of a species of the psyllid genus Trioza (PI. I, 
fig. 2), following the nomenclature as worked out for that genus by 
Miss Patch.^* Comparing with this the wings of Udamoselis pig- 
mentanria Enderlein (PI. I, fig. 4) , we see that the veins of the costal 
region are separate, although very close. These imdoubtedly repre- 
sent the costa and subcosta. We find that radius . and the radial 
sector are represented in exactly the same manner as in Triozd. The 
media and cubitus have a position very similar to these veins in the 
psyllid, but are not branched, while the first anal, the only one pres- 
ent, is m identically the same position in both forms. For species 
possessing these veins the subfamily Udamoselinae has been erected 
and at present includes only the one known form. 

In the genus AUurodicus (PL I, fig. 7) the costal vein is made up 
of costa and subcosta. These are as a rule united, but in some species 
they are separated at the base and can be distinctly traced. The 
veins radius i, radial sector, and media, are represented as they are 
in Udamoselis. The cubitus and anal, however, have disappeared. 
This disappearance of the cubitus and the retention of the media 
form one of the main lines of descent in the family and for the 
forms showing it the subfamily Aleurodicinse may be erected. It i3 
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worthy of mention that in nUmimis Quaintance (PL I, fig. 8) ibe 
cubitus is represented by a faiht line or fold and in canapurcatus 
(PI. I, fig. 6) it is retained, this latter species possibly being a con- 
necting form. 

In the genus AleurochUon (PL I, fig. 10) this state of affairs does 
not hold, but an opposite line of descent is indicated and tbe forms 
showing this may be grouped in the subfamily Aleyrodinae. Here 
the costa and subcosta are united to form one vein. KadiuSj and the 
radial sector are present as in Alewrodicvs. The media, however, is 
absent or only faintly indicated in freshly emerged specimens. The 
cubitus, on the contrary, is well retained and forms a distinct vein. 
It may be noticed here that the pupa of AleurochUon has not the 
large compound pores of Aleurodicua, 

In examining a wing of the genus Aleyrodes (PL I, fig. 11) we 
see that the costa and subcosta are again united, the radial sector is 
retained, but the radius ^ has disappeared. In some material a faint 
.rudiment of this vein is noticeable. The media, as in Aleurochitotu 
has entirely disappeared and is made out plainly only in the fresh 
wing. In some species, however, the rudiment of this vein is notice- 
able and has been observed as early as the time of Signoret, for he 
says, speaking of fragarice^^ "Dans cette espece, entre la nervure 
mediane et la nervure oblique de la base, j'en ai observe le cwnmence- 
ment d'une seconde." The cubitus is here retained and forms the 
second vein of the wing. It is evident, then, that Aleyrodes is an off- 
shoot from Alewrochiton by the reduction of radius i. This is borne 
out also by the pupa, which has no large compound pores. The care- 
ful work of Miss Patch ^* on tracheation in this genus corresponds 
exactly with our observations. She figures and describes the vena- 
tion in Aleyrodes sp. and shows clearly that the second vein of the 
wing is the cubitus. Her words are, " The second vein of the wing 
of Alewrodes is cubitus, as will be seen by comparing figures 44 and 
45, where the second vein is shown to follow the courses of the cnlntal 
trachea.'* In this family Miss Patch, however, treated only the genus 
Aleyrodes. 

The venation in the genus Paraleyrodes (PL I, fig. 9) appears at 
first glance like that of Aleyrodes^ but more careful study shows it 
to be very different. The costa and subcosta are here united and the 
radial sector is retained. The second vein of the wing, however, is 
not the cubitus, but the remnant of the media, and can be found as a 
branch of the main vein. Moreover, in some specimens of persem 
the cubitus can be seen faintly indicated in its usual position* This 
venation shows, then, that Pcvraleyrodes is not closely related to 
Aleyrodes^ but is a branch from Aleurodicus by the reduction of the 
media and radius i. This view is also borne out by the structure of 
the pupa, which has the compound pores of Aleurodicus^ and of the 
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foot, which has the paronychium represented by a spine as in that 
genus. 

In Neomaskellia corrbata Maskell (PI. I, fig. 12, and PL XXXIV) 
we find the greatest reduction in the family. Here the costa and sub- 
costa are united, and in the body of the wing only one vein, the radial 
sector, remains. (It should be noted here that Maskell's figure of 
this species is wrong. Our drawings were made from his type and 
the small vein he figures does not exist.) It is evident, then, from 
the venation that comata forms the type of a new genus. This is also 
indicated by the hairy psyllid-like claspers. 

The species Dialeurodicus cockereUii (Quaintance) (PI. I, fig. 5; 
PI. IV, fig. 3) shows the same wing venation as Aleurodicua^ but 
the type of vertex and the absence of compound pores immediately 
place it elsewhere. 

In this connection should be mentioned an article by Sophie 
Rostrup ^^ which, since it is apparently followed by Dr. Max Wolff, 
deserves some notice. As the communication is short we quote it 
entire: 

Aleurodider er en lille med Skjoldlus og Bladlopper naerbeslaegtet Familie 
af Bmaa, m0Uignende Dyr. Ved et Bes0g af mig 1 Ringsted i August 1908 
indsamlede Landbrugskandidat, G^ardejer Palleaen, Kaerehave, Blade af 
Guler0dder, angrebne af Krusesyge, paa hvls Underside der fandtes en Del 
smaa Dyr, om hvilke Hr. Pallesen mcddelte mig, at ban ofte Iiavde set dem 
paa saadanne Blade. Ved naermere Unders0gelse vlste de sig at b0re tU 
ovennaevnte Familie. Imldlertid fandtes der ingen udviklede Insekter, kun 
Iiarver og Nymf er ; saa vldt det Itan afg0res efter dette Udviklingsstadium, s^ynes 
de at li0re til Sla^ten Aleurodicus, der bidtil ikke bar vaeret kendt fra Evropa. 
Larver og Nymfer er forsynede med et fint Voksovertraek og Bidder ubevaegcligt 
med deres lange, tynde Snabel Indboret 1 Plantevaevet og suger af dette. 
Sp0rgsmaalet, om disse Dyrs Sngniug staar i Forblndelse med Krusesygen og 
1 saa Tllfaelde, hvilken Del de bar i denne, kan paa naervaerende Tldspnnki 
ikke afg0re8. Professor K0lpin Ravn mener oftere at bare bemaerket dlsse 
Dyr paa Gulerod. 

It is evident by examining the figures that the specimens referred 
to do not represent a species of AleurodicuSy but belcmg to the Psyl- 
lidsB and are very likely near Trioza, The pulvillus of the foot, the 
general form, the marginal wax fringe, the wing venation, the lack 
of vasiform orifice, in fact, all the characters noticeable in these fig- 
ures are those of the Psyllidae and not of the Aleyrodidae. Any ideas, 
therefore, based on the venation in these figures must be discarded. 

MALE GENITAL ORGANS. 

In male Aleyrodidse the abdomen ends in a heavily chitinized collar 
on the dorsal surface of which is found the vasiform orifice and from 
the extremity of .which protrude the claspers and the copulatory or- 
gan. It does not seem impossible that this last segment represents 

61201**— 13 2 
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the subgenital plate and has been produced by the fusion of the upper 
margins of that plate, while the lingula, as explained elsewhere, rep- 
resents the supraanal plate. This would seem suggested from the 
state of affairs found in the Psyllidse, for in comparing Psylla sp. 
(PL II, fig. 6) and Aleurodicus sp. (PL 11, fig. 7) it will be seen that 
the genital segments are very similar. If in the psyllid the upper 
margins of the subgenital plate were united above the claspers and 
the supraanal plate reduced, they would be almost identical. In any 
case, however, the close relation of the two families seems indicated 
by this structure. The shape and armature of the claspers vary con- 
siderably in different species, but as a rule these organs are curved at 
the distal end and armed with a number of spines. Those of comata 
are very hairy and psyllidlike. Each clasper generally has on the 
outer margin of its distal part a rounded shoulder and its distal end 
is formed into two processes for the attachment of the muscles. The 
copulating organ is found between the claspers. It is usually single, 
but in PcardleyTodea persem it appears bifurcate. It is an elongate, 
subcylindric rod, tapering on its distal part and swollen at the base. 
In some forms it appears grooved on its upper surface for the recep- 
tion of the penis, but in others we are not able to make this out, but 
the two seem fused into one structure. The penis is carried recurved 
toward the vasiform orifice in a manner very similar to that found in 
the PsyllidaB. The ejaculatory duct extends cephalad some distance 
from the base of the penis, where it has its origin in the union of the 
two vaaa deferentia. 

The testes (PL II, fig. 1) are globose or elongate bodies situated 
one on each side of the median line of the abdomen. The vas 
deferens^ in leaving the testis, is coiled upon itself and then swollen 
considerably to form the seminal vesicle. Again contracting, it is 
united with its fellow and forms the ejaculatory duct. At this place 
of union are found the openings of the ducts leading from the two 
large sac-shaped structures, in all probability the glandulse mucosae. 
The external genital organs of the male are definitely formed in the 
pupal stage and fairly early in this stage the claspers can be seen 
fully shaped. They are developed, according to Gary, from the two 
pairs of posterior abdominal imaginal disks. The reproductive or- 
gans can be seen in all the larval stages as a pair of gland-like masses, 
one on either side of the abdomen. 

FEMALE GENITAL ORGANS. 

The supragenital segment in female Aleyrodidae shows some varia- 
tion in form. In Aleyrodes it is broad and crescent-shaped and is 
armed with regularly placed hairs. It is often differently pigmented 
from the surrounding portions of the body and is situated some dis- 
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tance cephalad from the tip of the ovipositor. 'In Dialeurodicus it ap- 
pears to be very similar in shape, but in Aleurodicus it is narrower 
and more elongate, while in ParcHeyrodes it is rounded. What ap- 
parently corresponds to the subgenital plate here is a large structure 
covering the caudal ventral portion and extending some distance 
dorsad on each side. The structure of the ovipositor is considerably 
like that found in the Psyllidse, while it differs quite markedly from 
the structure present in the Aphididse. It is composed of six parts, 
the outer covering of which usually bears a definite number of hairs. 
These parts are grouped into pairs. The inner and upper pair of 
these is usually distinct for some distance, at least, and the parts are 
easily separable. The outer pairs, however, have grown together 
almost entirely and appear as one pair. Occasionally, though, they 
can be seen split at their tips, as is the middle pair, and they are 
sometimes sculptured or serrate. Extending throughout the ovi- 
positor there are a number of chitinized rods. These appear to be 
composed of parts jointed together and working one against another. 
There are present toward the tip flattened structures which appar- 
ently correspond to the " sting palpi " of the Psyllidse. The ovaries 
are two in number and very large. They are composed of five-cham- 
bered ovarian tubes and in some cases almost entirely fill the abdo- 
men. The receptaculum aeminalis is ventral and the oviduct, coiling 
upon itself considerably, opens between the valves of the ovipositor. 

LEGS OF THE ADULT. 

« 

The rudiments of the legs appear very early in the embryonic state, 
at about the same time as those of the mouthparts. A study of the 
legs of the adults is interesting, as it tends to throw some light on 
the position of the family. The three pairs are considerably alike, 
varying only in the relative lengths of the different segments. The 
femora and tibiae are elongate and armed with spines and hairs. The 
tibiae especially possess • several longitudinal rows composed of 
prominent spines placed close together. On the distal third these 
become fewer in number, excepting for a comblike structure, which is 
found in at least several species. The distal end of the tibiae is sur- 
rounded by a number of short spines which, though much weaker, 
suggest the jumping spines of the Psyllidae. The tarsus is composed 
of two segments almost equal in length, and in this regard it is much 
closer to the Psyllidae than to the Aphididae, in which one s^ment is 
very much reduced, or to the Coccidae and some Aphididae, in which 
it is altogether lost. Attaching the claws and paronychium to the 
tarsus proper are a number of irregular pieces difficult to make out 
and which may be part of the tarsus. The foot itself seems much 
nearer to that of the Psyllidae than to that of the Aphididae, for the 
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PsyllidflB have a prominent bilobed pulvillus, while the Aphididie 
have practically none. In some forms in the Aleyrodinae the paro- 
nychium is very prominent, and in all forms it is represented either 
by a pad or a spinelike structure. The paronychium in the Aleyro- 
didfie, however, is never bilobed as in the Psyllid», though in some 
species there is a slight indication of this. 

WAX PORES OF PUPA CASE. 

The secretion of wax is very common in many of the Homoptera 
and is particularly noticeable in the families related to the Aleyro- 
didae, namely, Psyllidse, Aphididse, and Coccidaj. In the Psyllidse 
besides the anal wax glands there are in the larvae of many species 
abdominal and marginal wax glands, the marginal ones of which 
secrete long, fine, hollow, brittle, waxen hairs, which form a fringe 
about the insect. In the Aphididae the glands are usually grouped. 
In Schizoneura and some species of Pemphigus the secreting cells are 
arranged in rings, while in Chermes^ Mindariics^ etc., they are agglom- 
erate in nature, and in some forms these agglomerate pores are sur- 
rounded by a chitinized ring. 

In the larvae of the Aleyrodidae we have three types of pores, 
namely, simple, agglomerate, and compound. In the Aleyrodinae 
the dorsal pores present are all simple, though many of them may be 
larger than others and arranged in definite rows, producing a fringe 
comparable to that in the larvae of the Psyllidae. It is in the Aleurodi- 
cinae that the development of special wax secreting stilictures is found 
and this development seems to throw some light on the relation of 
the forms. In Dialeiirodicus the dorsal pores are simple and usually 
scattered, though in sUvestrii the greater number of them are col- 
lected into a subdorsal band. In the species lahillei these simple 
pores have taken on a definite and restricted arrangement, forming 
agglomerate pores as in some Aphididae. In the center of some of 
these, however, is found a large, chitinous process which points to 
these as near the forerunners of the true compound pores in Aleuradu 
CU8. This fact, together with the shape of the lingula, wing, etc., 
seems to indicate that lahillei is the type of a new genus older than 
Aleurodicua^ but not so old as Dialeurodicus. In Aleurodicua the 
compound pores have a constant structure in all the species, indicated 
in Plate III, figure 2. The chitinous ring surrounding the agglom- 
erate pores in some other forms is here a definite elevated cup-like 
structure. Within this cup the spinnerets are arranged in a ring 
similar to the ring in Schizoneura^ but, unlike these cells, are pro- 
duced into more or less elevated rods or tubes. Within this ring of 
spinneret rods is a chitinous process, apparently hollow, which may 
be very long, as in holmesii^ or as short as (he outer cup. In Parciey- 
rodes^ while the pore is of the same compound type, it is different in 
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appearance, for here the ring of spinnerets is not extended into rod- 
shaped structures, but is seen only at the base. The outer cup is very 
shallow and the central chitinous process is split into a number of 
sections. It would appear that in Pca'cHeyrodes the spinnerets and 
outer cup have become shortened at the same time with the media 
and radiusi. The compound pores of the forms belonging to the 
subgenus Metaleurodieus are of an intermediate nature. The spin- 
nerets are reduced in mimma and cardini in a manner comparable to 
those of Paraleyrodes^ but the central process is entire. In (dtissim/us 
besides the reduction of the spinnerets, the central process is split into 
three divisions. In these forms, however, the lingula is short and 
generally included, unlike the typical forms of Aleurodicua or 
Pardleyrodea. Unfortunately the adult of altissim/us has never been 
secured as, from the pupa, it appears to be a very interesting form ; 
but whether it is nearer Paraleyrodea or Aleurodicus can be decided 
only by an examination of all the stages. 

TIESPIKATORY SYSTEM. 

The respiratory system in Aleyrodidffi seems to be more fully devel- 
oped in the larval stages than in the adults. In some forms, as in 
those belonging to the citri group, there are in the immature stages 
special breathing folds developed which are often indicated on the 
dorsal surface by sculpturing and the outer extremity of each is 
guarded by stellate or other serrations on the margin of the case. 
The folds are three in number, there being a latero-thoracic pair and 
a caudal fold, this latter extending from the vasiform orifice caudad 
to the margin and forming a Y-shaped structure which extends to the 
posterior thoracic pair of spiracles. In some species, even when the 
thoracic folds are not noticeable, the caudal fold will be long and 
deep. The courses of the various tracheae have been worked out by 
Wood worth for Aleyrodes citri ^"^ and the observations of more recent 
writers on the subject, as well as those made by ourselves, only sub- 
stantiate his findings. 

In the adult the system follows the same plan as in the larva. 
There are the same nimiber (four pairs) of spiracles present, one pair 
of which is abdominal and situated near the vasiform orifice. The 
trunks and girdle are, however, much more reduced in the mature 
insect. 

METAMORPHOSIS. 

The metamorphosis in this family has always been an interesting 
and problematical subject of study. During the later larval stages 
the antennsD, mouthparts, and legs become, to a certain extent, atro- 
phied. In the pupal stage, however, they appear to be, in some cases 
at least, functional. In Diaieurodicua cockereUii^ for example, there 
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is not only a prominent labium in this stage, but it is anned with 
taste sensoria. The function of the nervous system is not suspended 
during the entire life of aleyrodids, but as a similar state of affairs 
is found in such forms as the Muscidse, this indicates little. The di- 
gestive system, with a few alterations, seems to pass over from the 
larva to the adult. The reproductive organs develop in the pupal 
stage and some, though not extensive, histolysis occurs. The adults 
without question feed, for they may be seen in the act and the honey- 
dew excreted is a further evidence of this. It would appear that 
during the first part of the last (pupal) instar, the insect lives a life 
similar to that led in the earlier stages. During the last part, how- 
ever, activity seems to cease for a short time, while transformation 
takes place within the larval skin. This change appears to be gradual 
in some respects and the metamorphosis in the Aleyrodidae may be 
considered as of an intermediate type. 

The adult emerges through a T-shaped opening on the dorsum of 
the pupa case. A short time before this opening is noticed, the in- 
sect may be seen fully formed within the case, and as it crowds in 
from the edges the rupture takes place. The thorax is first to emerge, 
followed by the head. The antennae and legs are next worked free 
and the insect, assumes an upright or recurved position similar to that 
adopted by many other insects in this process. Finally the abdomen 
is worked free and the insect moves away. The time normally occu- 
pied in this process is only a few minutes. Where the pupa cases 
are hard, however, a much longer time is required and it is not un- 
common to see insects struggle for hours and finally die without being 
able to free themselves. After the adults have left the case it requires 
some minutes for the wings to expand and the colors and waxy secre- 
tion to develop. Morrill and Back® have given careful observations 
on the act of emergence of Aleyrodes citri^ which in the main agree 
with ours here recorded. They also give the effects of temperature 
and humidity on the emergence of that species, stating " that temper- 
ature and not humidity is the more important factor governing 
emergence in Florida." On the other hand, Mr. R. S. Woglum, of 
the Bureau of Entomology, who has made extensive observations on 
this species in India and the Orient, is of the opinion that humidity 
is the governing factor. He states that the emergence of the flies, 
at least in any numbers, always follows a rise in humidity, while the 
optimum temperature under these conditions, together with a low 
humidity, seems to check emergence. 

CLASSIPICATION. 

Until recently only two genera, Aleyrodes and Aleurodicus^ were 
recognized for the family Aleyrodidae. Within the past three or 
four years, however, there have been established the additional genera 
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Aleurochitouj Paraleyrodes, and Udamoselis. These genera include 
species lowing a considerable variation in important characters and, 
with other material available, furnish a basis for the consideration 
of their relationships and probable lines of descent* Information 
on these questions is essential for a correct understanding of the posi- 
tion of the family among the Homoptera and for the assignment 
within the family of the various species into natural groups. 

Until the recent paper by Dr. Enderlein*® no attempt has been 
made to divide the family into subfamilies, and to date there has been 
no attempt to show the natural relations of the genera. Enderlein 
erected the subfamily Udamoselinse, in which) he included also 
Aleurodieus^ and the subfamily Aleyrodin», in which were placed all 
other known forms. 

In the following classification we restrict Udamoselinae to the forms 
in which both media' and cubitus are present. Our reasons for this, 
our ideas on the relation of the genera and the systematic position of 
the family, and a discussion of the subfamilies follow. It appears 
to us, from a careful study of the different forms, that the Aley- 
rodidse are not intermediate in position between the Aphididae and 
Coccidse but that they form an offshoot from the psyllid stem. This 
is indicated by the wing venation and by the structure of the mouth- 
parts, legs, and genitalia. 

The venation of the wings of this family has been compared with 
that of a psyllid wing imder a separate heading (p. 9) and it is clear 
that the ancestor of the Aleyrodidae had a wing form and venation 
very similar to the psyllid type. Under another heading (pp. 12-13) 
the genitalia of this family and those of the Psyllid® have been com- 
pared. The resemblance here is very striking. In the males only a 
slight modification of the structure found in the Psyllidoe is necessary 
to produce the type found in Aleurodicus^ while the Aphididse have 
a widely different structure. In the females, too, the same condition 
is found to be true. The ovipositors in the two families are remark- 
ably alike, while in the Aphidida this structure shows almost no 
resemblance. In this second character, then, the two families are 
thus seen to be closely related. 

The mouthparts show the most remarkable resemblance. In fact, 
with a variation in form of s(Hne parts and a difference in size, the 
two are identicaL Even the same niunber of similarly formed taste 
sensoria are present on the labium. 

In the legs, again, this similarity is to be noticed. In the presence 
of the pulvillus and the segmentation of the tarsus, the Aleyrodidae 
are much closer to the Psyllidse than to the Aphididae. 

The family itself shows two distinct lines of descent. In the one 
the media is retained, the cubitus is lost, and large ccHnpound wax 
pores are often developed in the pupse. In the other the media is 
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lost, the cubitus is retained, and no pupal compound wax pores are 
present. This divides the family at once intb two distinct sub- 
families to which the names AleurodicinsB and Aleyrodinae may be 
applied. Outside of these two subfamilies we have the form Vdamo- 
sells pigmentaria^ which is much more generalized than any oth^. 
It retains both media and cubitus and we place it, at present, alone 
in the Udamoselinee. We have included in the Aleyrodinse three 
genera, Aleurochdton, Aleyrodes^ and NeomaskeUia. The first is the 
most primitive, and from it AUyrodes has arisen by the reduction 
of radius i- NeomaskeUia^ however, seems to have separated earlier 
than Aleyrodes^ for it retains very hairy psyllid-like claspers and 
the wing venation is more reduced. The genus Aleyrodes at present 
includes many diversified forms and a careful study of these will 
no doubt necessitate the breaking up of the genus. 

In the subfamily Aleurodicinse the most primitive form se^ns to 
be Dialeurodicvs cockerelUi. This species, while it has developed 
the wing venation of Aleurodicus^ still retains head characters which 
ally it to Udamoselis, The pupa, too, has no compound wax pores 
as in the genus Aleurodicus, With this species as type, CockereU 
erected Dialeurodieus and placed it as a subgenus of Aleurodicus. 
It is evident, however, that this does not represent its true pK)sitioii, 
but that it is considerably older than Aleurodicus. We therefore 
make it the type of a genus rather than a subgenus. The species 
described as Aleurodicus laMUei^ as discussed under wax pores 
(p. 14), shows characters intermediate between Dialeurodieus and 
Aleurodicus. These characters are so marked and evidently inter- 
mediate that we make it the type of a new genus, Leonardiusj allied 
to Dialeurodieus in wing form, vertex, and vasiform orifice, and 
showing a development toward Aleurodicus in wax-secreting struc- 
tures. The genus Aleurodicus is separated at once by the vring 
venation, the definite wax-pore structures, and the long exserted 
lingula. There are, however, forms of this type in general structure 
which have an included lingula and wax pores tending toward those 
of PardLeyrodes. For these forms we erect a subgenus, MetdLeurodi- 
cus. This subgenus does not seem to be directly on the line toward 
Parcdeyrodes. It is, as far as wax pores are concerned, but the 
lingula seems to place the group by itself. 

The genus Parcdeyrodes is plainly derived from near Aleurodictts 
by the reduction of the radius and part of the media, and by the short- 
ening of the spinnerets and the cup of the wax pore. At the same 
time some of the segments of the antennse have united. It is the most 
specialized genus of the Aleurodicinee as NeomaskeUia is the most 
specialized in the Aleyrodinae. The position of the family and the 
relations of the genera, as we imderstand them, are shown in figure 1. 



CLASSIFICATION. 



19 



Family ALEYKODID^ Westwood. 

Small or minute insects; oviparous, eggs stalked; metamorphosis 
intermediate; larv^al stages (except first) quiescent upon leaves of 
plants ; most species surrounded or covered with a waxy secretion. 

Mature sexes with four wings which are transparent, white, clouded 
or mottled with spots or bands. Antennae in most genera 6t seven 
segments; compound eyes single or divided (reniform) ; ocelli two. 
Tarsi of two segments, terminating in two claws and a median process 
or paronychium; mouthparts suctorial, labium long, 3-segmented, 
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Pig. 1. — Genealogical diagram of the Aleyrodlds. (Original.) 

setfle four; male genitalia a pair of prominent claspers; female geni- 
talia an acute ovipositor. Anus opening dorsally at the so-called 
" vasiform orifice." 

Subfamilies of the Aleybodidjc. 

A. Forewing with mdlusi, radial sector, media, cubitus, and anal veins present. 

Vertex produced I. UdamoseHmg, 

B. Forewing witli radial sector and media present; mdiusi absent or present; 

paronycliium spine-like II. Aleurodicintp n. subfam. 

O. Forewing witli radial sector and cubitus present ; radiusi absent or present ; 
paronychium blade-like III. AUyrodiiMB, 
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I. Subfamily Udamoselinje Exdeblein. 

The members of this subfamily have the forewing with the costa 
and subcosta distinct. The radius^, radial sector, media, cubitus, and 
anal vein are present. 

One genus only, Udamoaelia^ is known. 

Qenas XTDAMOSELIS Enderlein. 

I 

Udamoselis Enderlein, Zool. Anz., Bd. 34, N. 7/8, p. 231 (1909). 

This genus was erected by Enderlein, who characterized it as 
follows : 

udamoselis nov. gen. 
(Fig. 2.) 

Radlalramus und Media bilden im Vorder- und HlnterflUgel zusammen elne 
Qabel, Im Vorderfltigel ist der Radlalramus verktlrzt Cubitus Im Vorder- und 




Fio. 2. — Wings of Udamo8eli9 pigmentaria. (Redrawn from Enderlein.) 



Hinterflagel vorhanden, Im Vorderfltigel aus der Media nahe der Basis, Im 
HlnterflUgel dicht neben der Wurzel der Media entsprlngend. Analls {an) 
Im Vorderfltigel als felne, aber sehr scharfe belle Llnle (sutura davi), im 
HlnterflUgel wenlger deutllch. Axillaris {ax) Im Vorderfltigel als deutliche 
Ader entwlckelt, sle feblt im Hlnterfltigel. Abdomen sebr lang und dunn ( i). 

In der Mitte der ^tlm eln zlemllcb grosser kegelfQrmlger Hdcker. Jede der 
belden grossen Ocellen Uegen dlcbt dem Innenrand der Augen nane am Hlnter- 
rand des Scheitels an. 

Tyt^ pigmentaria Enderlein. 
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[Translation.] 

UDAMOSELIS nov. gen. 
(Fig. 2.) 

The radial ramus and the media both in the fore and hind wings 
form a branched fork ; in the f orewing the radial ramus is shortened. 
The cubitus is present both in the fore and the hind wing; in the 
f orewing it has its origin in the media near its base, in the hind wing 
it starts close to the root of the media. Analis visible in the fore- 
wing as a fine but very distinct bright line {sutura clavi), in the 
hind wing it is less distinct The axillary (ax) is developed as a 
distinct vein in the f orewing; in the hind wing it is wanting. The 
abdomen of the male insect is very long and attenuated. 

In the middle of the front of the head there is a rather large cone- 
shaped protuberance. Each one of the two large ocelli lies close to 
the internal margin of the compound eyes near the posterior margin 
of the occiput. 

The terminology of wing-veins used by Dr. Enderlein in the 
preceding diagnosis does not correspond with our ideas on the sub- 
ject As discussed under "The wings," we consider the costa as 
represented by the margin, and the " fork " as formed by radius j and 
the radial sector. Below we tabulate, therefore, Dr. Enderlein's 
terms, giving in each case what we consider the correct term : 

EInderlein r i^Subcosta. Enderlein cii=Medla. 

r =RadluSi. an=CubitU8. 

m = Radial sector. ad?=Anal. 

Udamosells pigrmentaria Enderlein. 

(Fig. 2.) 

UdamoseUa pigmentaria ESnderlein, Zoologischen Anzeiger, Bd. 34, No. 7/8, 
p. 231 (1909). 

ORIGINAL DESCRIPTION. 

S . Kopf sehr klein, brelter als lang, kanm so breit wie die H&lfte der Thora- 
calbreite. Augen sebr gross, blassgelbllch, jedes Auge nimmt 1/3 der Kopfbreite 
eln nnd ist ^on KopfllUige. Scheltel blassgelblich, dusserster Hinterrand in der 
Mitte scbwarz, Scheitelnabt sebr tief, der Hinterrand ziemlicb tief stumpf- 
winkelig aosgescbnittai ; die beiden Scbeitelbiilften klein, etwas Itoger als breit 
Die beiden Basalglieder der Ffibler ziemlicb dick und braun, Fiiblerinsertion zur 
HlUfte in den Angenrand eingerUckt, der Augeninnenrand an dieser Stelle scbmal 
und tief eingebucbtet, Einbncbtung yiel tiefer als breit. (Fuhlergeiasel abge- 
brochen). Den Zwischenratun zwischen den Ffiblerinsertionen fUllt ein grosser 
ziemlicb boher kegelfSrmlger schwarzer Stimaufsatz. Clypeus relatlv gross, in 
Gestalt eines gleicbseitigen Dreiecks, dessen eine Ecke nacb Tom gericbtet ist, 
rostgelb, mit zi^nlicb langen and ziemlicb dicbtstebenden, senkrecbt abstebenden 
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braunai Haaren besetzt Riissel etwas lUnger als die Kopfhohe, die b^den 
GUeder etwa gleichlang, 1. Glied gelblich, am Ende britunlicli ; 2. Oiled gelbllch, 
EndMlfte schwarz, nacb der Spltze zu allmftbllcb zugespltzt. Wangen s^r 
kurz, nur Tor den Augen, ScblUfen feblen. 

Tborax rostbraun, Scutellum und Postscatellom brRonllchgelb. Pronotnm 
kurz, Hlnterrand in der Mitte etwas flacb elngedrtickt Mesonotmn sehr kr^tig 
und dick, bocb gewolbt ; Antedorsum scbmal, nacb blnten lang und spitz ansge- 
zogen und gewOlbt, und durcb tlefe Parapsldenfurcben abgesetzt; die beiden 
SeltenflUgel der Dorsa In der Mltte kurz verelnlgt und durch klelne Purche 
getrennt ; Scutellum als Querwulst, die etwa 2i mal so breit wle lang ist Aim- 
lich ist das Postscutellum, nur etwas klelner. Der tiinterrand des Scutellam 
und Postscutellums setzt sicb Jederseits in elne scbarfe Querleiste fort Das An- 
dorsum des Metanotum ist fast so gross wle das des Mesonotum, und 1st durcb 
elne sebr scbarfe Medlanfurcbe in 2 H&lften zerlegt. Aucb die Dorsa des 
Metanotum sind In der Mltte nicbt vonelnander abgesetzt Hinter dem Post- 
scutellum fEUt es blnten stell ab. 

Abdomen sehr lang und scbmal; die sleben ersten Glleder kurz, etwas flach, 
fast 1 mm. breit imd neben den Selten oben mlt LUngsf urche ; 8. und 9. Segment 
schm8.1er, rohrenformlg, 8. so lang wle breit, 9. etwa 4 mal so lang wle breit. 
1. Tergit kurz, In der Mltte mlt drel zlemllcb dicbstebenden felnen, aber scharfen 
LUngsklelen ; 2. Tergit mlt elnem ebensolchen Medlanklel. 8. Tergit nacb hinten 
Ku etwas stell anstelgend. Am Bnde des 1. Drlttels der Oberselte des 9. Ter- 
gltes eln klelner HOcker, der blnten elngedrtickt ist. 1. Stemlt sehr kurz, mlt 
feinem Medlanklel ; 2. Stemlt mlt zwel dlcht gedrslngten Mediankielen ; 3. Stemit 
vorn mlt elnem kleinem, flacb drelecklgen, etwas eingesenkten Feld, von dem 
Jederseits eln felner, aber scharfer Kiel ausgeht, beide dlvergleren nacb hinten 
zu und stehen senkrecht zuelnander ; belde Klele setzen slch geradlinig an dem 4. 
Stemit biszu den Hlnterecken fort Zangen (des S ) sehr schlank oval and sehr 
lang, etwas mehr als } des 9. Segments. Penis kurz. Abdomen oben brilun- 
lichgelb. Mitten der Tergithaiften des 2. Terglts mlt schwarzlichem Wiscb, 
8. Tergit schwarz &usserster Hlnterrand feln braunllchgelb ge^umt; onten 
braunlichgelb mlt graubrS,unllchem Haucb. 

Beine ziemllch kleln und zart, sehr sp^rllch und kurz pubeszlert; blass 
braunlichgelb. Schenkel mlt klelnen braunen Punkten besprenkelt Schienen 
und Tarsen dtlnn, Russerste Spltze der Schienen und des 1. Tarsengliedes 
blassbraun, Endh£llfte des 2. Tarsengliedes schwarz; die beiden Klauen kleln 
und ziemllch zart, rostgelb. Eln Empodlalanhang (Paronychlum) ist mlt der 
Lupe nlcht efkennbar. Hlnterschlene etwas lUnger als die ttbrigen, die Tar- 
senglleder bel alien Belnen fast glelch, und zwar das zwelte ungefaiir } des 
ersten. Die beiden Tarsenglleder sind zusammen ungef91ir die H&lfte der 
Schlene. Klaueniange ungefUhr i der LUnge des 2. Tarsengliedes. 

Fltigelspltzen beider Fltlgel ziemllch eckig, aber abgerundet. Die Gabel fast 
rechtwlnkellg Im Vorderfltlgel, spltzwinkellg im Hlnterfltlgel. Clavus im Vorder- 
fltigel gross, bis in die Mitte des Hinterrandes relchend; im Hlnterfltlgel kleln, 
etwa bis zum Ende des ersten Vlertels des Hinterrandes relchend. Vorderflflgel 
relatlv breit, Hlnterfltigel ziemllch scbmal, besonders Im Basaltell. Cubitus Im 
Hinterflilgel gebogen. 

Fliigelfftrbung und Zelchnung auf der Ober- und Unterseite gleicbm&ssig. 
Grundfarbe des Vorderflflgels ockergelb, mlt felner verwaschener brauner 
Sprenkelung, die nur an folgenden Stellen fehlt : ein ziemllch grosser, halbkreis- 
fSrmiger, mlt der Basis dem Aussenrande aufllegender Fleck an der MflDdung 
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von m, ein ebensolcher am Yorderrand dicht vor des Spitze, eln ebensolclier 
etwas grosser an der Mflndung von on, der den Cubitus nahezu tanglert, eln 
weiterer, etwas kleinerer und verwaschener dicht neben dlesem in der Mltte 
des Hinterrandes and eln nahezu kreisrunder In der Mltte zwlschen der 
Kadlalgabelungsstelle und dem Cubitus. Zwlschen den belden hellen Fleeken 
am Flfigelb inter rand ein zi^nlich dunkelbrauner Fleck. Hlnterflfigel ziemlich 
dicht und dunkelbraun besprenkelt, Spitze etwas lichter; am YOrderrande am 
Ende des 1. und am Ende ded 2. Drittels Je eln grQsserer ockergelber Flecls. 
Fltigel v511ig matt, ohme jeden Glanz, ohne Pubescenz und ohne Bestilubung. 



Yorderfltlgellllnge 5.5 mm. 
Hinterflageliange 3} mm. 
K<5rperl21nge 7 mm. 
Abdominallftnge 4| mm. 



Thoracalbreite, 11 mm. 

IjS,nge des 9. Segmentes If mm. 

Zangenl&Qge li mm. 



Yaterland: wahrscheinllch Sfidamerika. 1 $, 

[Translation.] 

Male. — ^Head very small, wider than long, hardly as wide as one- 
half of the thoracic width. Compound eyes very large, pale yellow ; 
each compound eye occupies one-third of the width of the head and 
equals the head in length. Vertex pale yellow, its extreme posterior 
margin black in the center. Epicranial suture very deep, the pos- 
terior margin deeply cut. The two halves of the vertex small, some- 
what longer than wide. The two basal joints of the antennae rather 
thick, and brown ; the insertion partly in the margin of the compound 
eyes. The interior margin of the compound eyes deeply sinuate at 
this place, the sinus being 'much deeper than wide. (Remainder of 
the antennae broken off.) The interval between the insertions of the 
antennae is occupied by a large, rather high, cone-shaped, black 
frontal protuberance. Clypeus relatively large, in the form of an 
equilateral triangle; one angle being turned to the front, rusty yel- 
low, provided with brown hairs that are rather long and more or 
less close together, standing off at right angles. Proboscis somewhat 
longer than the height of the head, the two joints nearly equal in 
length. First joint yellowish, brownish at the end; second joint 
yellowish, black at the end, and gradually coming to an acuminate 
point. Cheeks very short, only in front of the eyes, " temples " not 
present. 

Thorax reddish brown, scutellum and postscutellum brownish yel- 
low. Pronotum short, its posterior margin having slight flat de- 
pression in the center. Mesonotum very robust and thick, highly 
arched. Antedorsum narrow, attenuated toward the rear end and 
arched and set off by deep parapsidal furrows ; the two lateral wings 
of the dorsa united in the middle for a short distance and separated 
by a small groove. Scutellum in the form of a cross welt which is 
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about two and one-half times as wide as it is long. Postscdtelluin 
very similar in shape, but somewhat smaller in size. The posterior 
margin of the scutellum and the postscutellum is continued on each 
side by an acute crosswise welt. The andorsum of the metanotum is 
almost as large as that of the mesonotum and is divided by a very 
sharp median furrow into two halves. The dorsa of the metanotum 
are likewise not set off from each other in the center. Behind the 
postscutellum there is an abrupt declivity. 

Abdomen very long and narrow ; the first seven segments are short, 
somewhat flat, almost 1 mm. in width, and having along their 
sides a superior longitudinal furrow; eighth and ninth segments 
narrower, tubuliform; the eighth as long as it is wide; the ninth 
about 4 times longer than wide. First tergite short, provided in its 
center with three quite distinct, fine, but plainly visible, longitudinal 
keels. Second tergite with one similar median keel. Eighth tergite 
somewhat steeply acclivous toward the rear. At the end of the first 
third of the upper side of the ninth tergite is a small protuberance 
which is indented in the rear part. First sternite very short, pro- 
vided with a fine median keel; second sternite furnished with two 
median keels that are closely crowded together; third sternite pro- 
vided at the front with a small, flatly triangular, somewhat indented 
field, from which issues on each side a very fine but distinct keeL 
These two keels diverge toward the rear and become perpendicular 
to each other. Both of these keels are continued in a straight line in 
thei fourth sternite as far as the posterior covers. Forceps (of the 
male) narrowly oval and very long, at times exceeding two-thirds the 
length of the ninth segment. Penis short. Upper side of the ab- 
domen brownish yellow. In the center of the second tergite there is a 
blackish stripe. Eighth tergite black, its extreme posterior margin 
bordered by a fine brownish-yellow seam. The ventral side of the 
abdomen brownish yellow, with a brownish-gray cast. 

Legs very small and slender, very sparsely and briefly pubescent, 
pale brownish yellow. Femur sprinkled with small brown dots. 
Tibise and the tarsi thin; distal ends of both the tibia and the first 
tarsal joint pale brown; distal half of the second tarsal joint black. 
The two claws small and quite slender, rusty yellow. An empodial 
appendage (paronychium) is not visible under the magnifying glass. 
Posterior tibia somewhat longer than the others; the tarsal joints in 
all the legs almost equal in length, the second being about two-thirds 
as long as the first. The two tarsal joints are together about one- 
half the length of the tibia. Length of the claws about one-third the 
length of the second tarsal joint. 

Ends of both wings somewhat angular, but rounded off. The bifur- 
cation almost rectangular in the forewing, but acute-angled in the 
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hind wing. Club in the forewing large, extending as far as the 
middle of the posterior margin. Forewings relatively broad, the hind 
wings rather narrow, particularly in the proximal part. Cubitus in 
the hind wing curved. 

Color of the wings and markings on the upper and lower sides uni- 
form. Basal color of the forewing ochraceous yellow, with a rather 
finely increscent brown sprinkling, which is wanting only in the 
following locations: A pretty large semicircular spot, its base resting 
on the exterior margin at the mouth of an; another spot at the 
anterior margin close before the point; a still larger spot near the 
embouchure of an^ which almost touches the cubitus, and further- 
more a smaller spot close beside the cubitus in the middle of the pos- 
terior margin; finally, an almost circular spot in the middle between 
the cubitus and the point of bifurcation of the radial vein. Between 
the two light-colored spots on the posterior margin of the wings there 
is a spot of rather dark-brown color. Hind wings sprinkled densely 
with dark-brown spots. Their apices somewhat lighter in color. 
There is a large ochraceous spot along the anterior margin at the end 
of the first third and another at the end of the second third of its 
length. Wings quite colorless, without any luster, without pubes- 
cence, and without any powdering. 

Length of forewings 5.5 mm.; length of hind wings 3.75 mm.; 
length of body 7 mm. ; length of abdomen 4.75 mm. ; width of thorax 
1.5 mm.; length of the ninth segment 1.75 mm.; length of forceps 
1.25 mm. 

Habitdt, — In all probability South America. One male. 

11. Subfamily ALEURoniciNiE n. subfam. 

The members of this subfamily are characterized by the presence 
in the forewing of the radial sector and media. Radius ^ may or 
may not be present, and the cubitus is rarely faintly indicated. 

The type genus is Aleurodicm, 

Four genera are at present included in the subfamily, which may 
be separated as follows : 

GeNISBA of the AXEUBODICINiK. 

A. Pupa case without large compound pores. Forewing with radlusi and 

media weU developed; vertex produced; lingula Included; antennse of 
seven segments Dialeurodicus. 

B. Pupa case with no compound pores, but with agglomerate pores; radius i 

and media weU developed ; antennse of seven segments Leonardius, 

C. Pupa case with large compound pores ; radius i and media well developed ; 

antennse of seven segments Aleurodicus, 

D. Pupa case with compound pores; radius i absent; media considerably re- 

duced; antenna of four segments Paraleyrodes. 



26 CLASSIFICATION OF THB ALEYBODIDiB. 

Qenus DIALEUBODICUS (Cockerell) n. gen. 

Forewing with radiusj, radial sector, and media retained. Vertex 
produced into a prominent cone-shaped process. Antennae of seven 
segments, of which the third is the longest. Paronychiimi of the 
foot represented by a stout spine. Pupa case flat; no compound 
pores present but simple pores, either scattered over the surface or 
somewhat collected into areas; vasiform orifice small, lingula setose, 
short conical, included and armed with four spines. 

Type, cockereUii Quaintance. 

Species of Dialeubodicus. 

I. Dorsum of pupa case with scattered simple pores; large, oval, flat* size 
about 1.63 by 1.23 mm., yeUowlsh brown ; surface without reticula- 
tions; wax tubes forming the marginal rim, separated by rather 

shallow Inclsiona Adults with large spotted wings oockereUiL 

II. Dorsum of pupa case without scattered simple pores ; large, oval, flat, size 
about 1.7 by 1.40 mm. Dark brown to blackish (shiny ^t-black 
on leaf) ; surface with some reticulations; wax tubes forming 
margin of rim, separated by deep incisions tes8ellatu9. 

III. Dorsum of pupa case with scattered simple i)ores and a broad subdorsal 

band all around of closely set simple pores divided by body sutures 
into six more or less distinct patches. Subovate in idiape, 
size 1.5 by 1.12 mm., marginal wax tubes separated by shallow 
incisions MvestriL 

IV. Dorsum of pupa case with four pairs of wax-secreting pores on abdominal 

segments 4 to 7 and a submarginal rim all around of simple pores. 
Dorsal disk dark brown, with four radiating patches of same color 
on each side. Shape elongate, elliptical, narrowed cephalad, size 
2.36 by 1.28 mm. Margin of case entire pvlcherritMiM. 

Dialeurodicus cockerellii (Quaintance). 

(PI. IV, figs. 1-14; PI. VII, flg. 1; text flg. 3.) 

Aleurodicus cockerellii Quaintance, Tech. Series 8, Div. Ent, U. S. Dept. 
Agr., p. 45, (1900). 

ORIGINAL DESCRIPTION. 

Pupa case, — Size about 1.63 by 1.23 mm.; subovate in shape, smaller end 
cephalad. Color uniformly yellowish. There is but slight waxy exudation 
from dorsum, which Is more or less mealy. No wax rods have been observed. 
Dried specimens separate easily from leaf, leaving usually a ring of white 
mealy wax of the size and shape of case ; extending from the periphery inward 
are light lines of this mealy wax, more or less distinctly marking the position 
of the abdominal sutures of the case. Dorsum of pupa case almost flat, but as 
seen under a hand lens is much wrinkled transversely in dried material. These 
folds or ridges occur mainly along the body segments and posteriorly become 
much curved around the vasiform orifice. Under the microscope the abdominal 
segments are indistinct and scarcely elevated, except in the medlo-dorsal line, 
where a slight rounded keel may be observed. Margin of case practically en- 
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tire. Very alight furrows or tblckrailiigs extend meead a short distance from 
margin of case, rather marking the margin Into more or lees distinct rectangular 
flgnres. JuBt wltbla the mar^n all around fs a series of very small disc-like 
pores, Qsnally one to each of these marginal rectangles. Dorsum void of well 
developed setie, except a pair Just within the caudal margin; but there Is a ' 
pair of small setie at vasiform oriflce, and very minute aetx occur here and 
there on the dorsum. The five or more pairs of large compound pores, so usual 
on dorsum of pupa case of Aleurodicut, seem to be absent in this species, but 
very many minute transparent pores may be detected on dorsum under high 
power of microscope; 

Vaslform orifice subcordate, somewhat longer than wide; cephalic margin 
straight; at caudal end there is a short, stout, splne-Uke protrusion. Opercu- 
lum subrectangular. about half length of orifice; cephalic and caudal mai^lus 
practically straight, lateral margins rounded ; lateral and candal niargins thick ; 
minutely setose. Lingula qnlte as long as orlflc^ very broad, and bearing dls- 
tally two pairs of setie, 
the smaller pair prozl- 
mad ; minutely setose. 

Rudimentary legs 
and anteoDie on ventral 
surface qnlte distinct. 
Distal Joint of l^s 
with a straight and 
truncate spine. Anten- 
□fp usual, minutely 
ringed. 

Adult $ . — Length, 
about 1.96 mm. ; fore- 
wing, atmut 2.4 by l.d 
mm.; length of hlud 
tibia, 0.8 mm.; length 
of hlud tarsnB, 0.S6 
mm.; length of front 

tarsus, 0.32 mm.; color, Fia. 3.— Head ot Dialevrodbms cockerelUi. (OriglDSl.) 

bright yellow, legs and 

antennte paler; wings very broad, and rounded dlstally. Wings marlced with 
more or less circular spots of brownish black. In forewlngs, along cephalic 
margin, are three spots about equidistant, and farther distad, on curve of wing, is 
a spot somewhat farther from the third spot than are two and three from each 
other. There la a spot on the mar^u of outer caudal curve of wing nnd three 
spots on the caudal margin, which, however, are not equidistant, as In the spots 
on cephalic margin. Within the area bounded by the distal fork of the vein are 
two t^ts, and within the area bounded caudad by the proximal branch are from 
three to five spots. In hind wings there Is a spot on outer cephalic margin, 
and on the outer candal margin are two spots. There are two spots in the 
area bounded by the distal fork of vein, and likewise two spots In the area 
bounded caudad by the proximal branch ot vein. Head as seen from above 
acnte cephalad, and margined with deep reddish or brownish black, con- 
thiuous with eyes which are of same color. Joint 1 of ant^mce short, sub' 
cylindrical, distal and irr^ularly notched or toothed. Joint 2 thick, club- 
shaped, about three times' longer than basal and bearing two or three seta% 
on outer lateral sur&ce. Joint 8 quite long— quite twice the length of fourth. 
Distal Joint short, terminating In a single seta. 
61201'— 13 3 
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Receired by the DiyUdon of Bntomology at Wartiington from Dr. F. 7^ 
InstitQto Agronomico, CampinaB, BBtado de S. Paulo, Braill, on leaves of a 
onyrtaceooB plant, Blarch 90, 1898, and again from Dr. Noack, on same plant, 
June 14, 1888. The writer has alao received^ specimens of this insect from 
Pro! T. D. A. Oockerell, to whom they had been sait by Dr. Noack. The 
adults are unique, in the genus Aleurodicus, from the more or less circular 
spots on the wings. Div. Ent, Nos. 8010 and 8115. Type pupa-case, 8010, 
described from nine specimens, and specimens on leaf from Prof. OockerdL 
Type, adult, 8115, described from two ispecimena 

Mr. Adolph HempeP* has been able to observe this species in 
nature, and has added the following interesting descriptive remarks: 

Grown larva and pupa yellowish, about 1.87 millim. long and 1.83 miUim. 
wide; rery flat; lateral edge thin. Dorsum covered with a denae thick maas 
of white secretion, arranged in a marginal fringe, and a submarginal ovai rin^. 

Adult male light yellow in color; head, eyes, wings, and antennae as in the 
ftoiale Body narrow, 2.21 millim. long. Extent of wings 4.93 millim. Geni- 
talia large, .430 miUim. long, forcipate, tips strongly curved. Penis fine, tip 
curved upward, .190 millim. long. 

Bggs small, elongate, slightly curved, lifi^t yellowish, with a short pedonde; 
usually laid in an irregular mass and covered with a fine white powder. The 
eggs hatch in from 11 to 13 days. The larva stage lasts from 44-^16 days^ 
and the pupa stage from 15-16 days. 

Hab. Campinas, State of S. Paulo, <»i the underside of leaves of a cultivated 
guava (Psidium oattleianum) , The entire under surface of the leaves becomes 
coated with a fine white powder, while the upper surface is usually covered 
with a blaclE fungus. 

Type. — ^No. 14761, U. S. National Museum. 

Dialeurodicus silvestrii (Leonardi). 

(PI. V. figs. 1-6.) 

AleurodicuB sUvestrH Leonardi, Bollettino del Lab. di Zool. generale e 
agraria della R. Scuola superiore d'Agricoltura in Portici, vol. 4, ppi 
320-322 (1910). 

ORIGINAL DESCRIPTION. 

Larva (ultimo stadio), — Ck>rpo ovale, piatto, un poco pitl acumlnato airinnanzi 
che di dietro, provvisto, lungo U margine llbero, di una stretta frangia ininter- 
rotta di cera biance nivea. 

Al dorso si osservano 6 nastri cerosi bianchissimi, molto vistosi, i quail aoao 
contigui colle loro basl delimitando in tal modo un'area centrale di forma 
esagonale allungata nel sense dlametro longitudinale. Quest'area, coperta 
da i)ochi glomeruli di cera, viene a cost! tu Ire, direl quasi, 11 fondo di un'^egante 
cestella i dl cui lati sarebboro costituiti dai summentovatl nastri cerosi i quali, 
da prima, si dirigono in alto per poi ripiegarsi, contort! pid o meno, lateralmente 

Denudato Tinsetto esso appare di un bel colore vltellino uniforme. I s^- 
m^iti del corpo sono ben rlstinti tra loro specie quelll cbe costituiscono Faddome. 
Al dorso, Inngo 11 margine, a breve distanza da esso, si osserva una serle di 
ghiandole cirlpare che corre parallela al margine stesso. 

Neirarea mediana dorsale, tutt'airingiro, vi sono un gran numero di sbocchi 
di ghiandole cirlpare raccoltl in 6 distlntl aggruppamentl, de i quail tre sono 
diposti a destra e tre a sinistra del dlametro longitudinale del corpo deirioaetto. 
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L*aggnippameiito mediano destro, come il corrlspondente di sinistra, sono bene 
dlstinti dagli aggruppamenti contigui, di cui i dne anteriorl, come pure i due 
posteriori flniscono col conflnire tra loro rlspettlvamente all*apice anteriore ed 
a quello x)osterlore del corpo degl'lnsetto, ove d*altronde 1 detti aggruppamenti 
presentano 11 maggiore rlstringimento loro. La cera segregata da si fatte 
ghlandole clrlpare ^ quella che ya a formare i nastrl cerosi prima rlcordatl. 
Altre ghlandole di simile fabbrlca, con disposizione slmmetrica, trovansl diffuse 
sul t^nimento compreso tra gli aggruppamenti di cui si ^ ora tenuto parola» 
mentre ne ^ privo, fatta ecceelone per la serle di ghlandole clrcummarglnali 
gift, descritte, la porzlone posta al dl Ik di essl. 

L'apertura anale, in confronto di quella della specie precedente, ^ molto 
I^d rldotta nolle dlmensioni e I'opercolo che la ricopre, In paragone, ^ molto 
piti largo che lungo, la lunghezza, riuscendo, a malo peua pitl lunga della metft 
della larghezza. La llnguetta per forma, per numero e per disposizione del pell 
▼istosi dl cui ^ omata rassomiglia a quella della specie precedente salvo che le 
dimension! sono proporzionate a quelle del rispettivo opercolo. 

Dal lato del ventre Tlnsetto non presente nulla di speciale, eccetto le zampe 
che come nell' Aleurodicus LahiUei portano al loro aplce anzich^ una ventosa un 
robusto uncino. 

Lunghezza del corpo 1500 m< 

Larghezza del corpo 1120 /i. 

Lunghezza del nastri cerosi circa 1 centimetro. 

Larghezza del nastri cerosi circa 1 milllmetro. 

AdulH, — Sconosciutl. 

Habitat — ^Raccolto a Jalapa (Mexico) su foglie di una planta rimasta in- 
determinata. 

Grinsettl per lo pid rlnniti in numerose colonie, si fissano d'ordinarlo al latl 
della nervatura medlana della foglia disponendosl altematlvamente uno di qud, 
G Taltro al di \k dl detta nervatura formando nel loro complesso un'elegante 
disegno che spicca sul verde della foglia grazie alia bianchezza perfetta del 
iiastri cerosi che si innahumo dal dorso deirinsetto. 

[Translaticn.] 

Larva {last stage). — ^Body oval, flat, a little more acuminate at the 
anterior end than at the posterior end, provided along its free mar- 
gin with a narrow uninterrupted fringe of snowy white wax. At the 
dorsum there are seen six very white waxy slender tentacles, very 
conspicuous, which are contiguous at their base, delimiting in this 
manner a central area of hexagonal shape elongated in the direction 
of the longitudinal diameter. This area, covered with little globules 
of wax, constitutes, so to say, the bottom of an elegant cestus 
(" cestella ") the sides of which are formed by the base of the above- 
named waxy tentacles, which at first are directed upward, and then 
bend down, contorted, more or less, laterally. 

When denuded, this insect appears of a beautiful uniform vitelline 
color. The segments of the body are quite distinct, particularly those 
that constitute the abdomen. At the back, along the margin, and a 
short distance from the same, there can be seen a row of wax-pro- 
ducing glands which runs paraUel to this margin. 
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In the median dorsal area, all around, there are a large number of 
mouths of wax-producing glands, collected in six distinct groups, of 
which three are arranged at the right and three at the left of the 
longitudinal diameter of the body of the insect. The middle group 
on the right, as well as that on the left, is quite distinct fnHn ibd 
contiguous groups, of which the two anterior ones, as well as the two 
posterior ones, imite respectively at the anterior apex and at the 
posterior apex of the body of the insect, at which points these groups 
are of their smallest width. The wax secreted by these wax-pro- 
ducing glands is that which goes to form the above-recorded six 
waxy tentacles. Other glands of similar nature, symmetrically dis- 
posed, are found spread out upon the tegument comprised betwera 
the groups of which we have just spoken, but such glands are want- 
ing, with the exception of the row of circummarginal glands already 
described, on the part of the tegument outside of the principal groups. 

The anal aperture, as compared with that of the preceding q>ecies, 
is much smaller in size, and the operculum which covers it is, in com- 
parison, much wider than long, the length being scarcely more than 
one-half of the width. The lingula, by its shape and by the number 
and disposition of the sightly hairs with which it is ornamented, 
resembles that of the preceding species except that the dim^isions 
are proportionate to those of the respective operculum. 

As regards the venter the insect presents no special features except 
the legs which, like those of Aleurodicus laJdUei^ carry at their apex 
a robust claw rather than a pulvillus. 

Length of body 1.500 mm.; width of body 1.120 nun.; length of 
the waxy tentacles about 5 mm. ; width of the waxy tentacles about 
0.5 nun. 

Advits. — ^Not known. 

Habitat — Collected at Jalapa, in Mexico, upon the leaves of a plant 
the species of which is imdetermined. 

The insects, for the most part collected in numerous colonies, are 
ordinarily attached to the sides of the middle vein of the leaf, dis- 
posed alternately on the one and the other side of this vein, forming 
in their totality an elegant design which shines upon the verdure of 
the leaf, thanks to the perfect whiteness of the waxy tentacles which 
arise from the back of the insect. 

Dialeurodicas tessellatus n. sp. 
(PL VI, fig. 1; PL VII. fig. 2.) 

From Ceara, Brazil, on Eugema mitcheUi. Received January, 
1906, from Mr. F. Richa. This species in the pupal stage closely re- 
sembles Z>. cockerellii^ but differs in the character of margin of case, 
in the vasif orm orifice, absence of wax pores on dorsum, and darker 
color of eggs and pupa case. 
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DBSCBIPnON. 

Egg. — ^Length about 0.32 mm ; color shiny brown or blackish, with- 
out markings; stalk short (PL VI, fig. 1). 

Pupa case. — Size about 1.7 mm. long by 1.40 mm. wide ; case flat, 
applied closely to leaf, the body segments distinct as transverse 
ridges; color, under hand lens, shiny dark brown or blackish (PL YI, 
fig. 2). 

The specimens in hand show no waxy secretions from dorsum of 
case ncNT from the marginal wax tubes. The larvae have a narrow 
fringe all around the white wax from the marginal wax tubes. Under 
microscope, pupa case brown, the more central portion darker; lighter 
bands, more evident on the sides, extending transversely across dor- 
sum, marking the segments. 

Case without the compound wax pores present in Aleurodicua^ and 
the simple wax pores, scattered over dorsum in cockereUii^ are, in 
the present species, absent. There are, however, numerous minute 
clear points over entire dorsal surface, some occurring singly and 
others in pairs, one of which is smaller (PL VI, fig. 7). The mar- 
ginal wax tubes are quite distinct ; the incisions deep and acute, notably 
more so than in cockereUii. Just within the margin all around is a 
series of simple wax pores on the marginal wax tubes. (PL VI, 

fig. 8.) 

Case very flat, the lighter specimens showing a coarse network of 
darker lines on dorsal surface (PL VI, fig. 2) ; margin without spines 
or setsB. VasifOTm orifice cordate, about as broad as long; caudal 
end terminating in a subcircular orifice or pore; operculum subrec- 
tangular, the sides rounded and margins straightr-about twice as 
wide as long. Lingula not exserted, stout, subspatulate, bearing two 
pairs of spines. (PL VI, fig. 6.) On ventral surface, legs, antennae, 
and rostrum quite distinct ; antennae rather short, ending in a finger- 
like process ; rostrum unusually well developed, being about 0.18 mm. 
long; legs short, stout, ending in single hook. (Figs. 3-5.) 

A dtdts. — ^Unknown. 

Type. — ^No. 14762, U. S. National Museum. Described from sev- 
eral pupae in balsam mounts and specimens on foliage. 

Dialeurodicas paloherrlmus n. sp. 
(PI. VIII, figs. 1-8.) 

This species differs from the typical form in the genus by having 
the frons produced acutely and extending beyond the cone of the 
vertex. The shape of the pupa case is also somewhat different from 
that of cockereUii. The general characters, however, seem to ap- 
proach most nearly to those of Dialevrodicus. 
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DBSCRIFnON. 

Pupa case (PL VIII, fig. 1). — Shape elongate elliptical, consider- 
ably narrower oephalad than cauded; dorsum somewhat rounded, with 
the abdominal segments distinct, the sutures very plainly marked on 
the subdorsal area. Vasiform orifice (PL VIII, fig. 2) subcordate, as 
wide as long, with the anterior margin straight; operculum trans- 
verse, considerably wider than long, the caudal margin straight but 
indented at each side, as shown in the figure ; on each side of caudal 
margin, just at base of this indentation, a small seta is situated. 
Lingula short, conical, and forming together with the operculum 
almost a perfect cone. Its tip is armed with two pairs of large seta 
and both operculum and lingula are minutely setose. Margin (PL 
VIII, fig. 3) entire and just within it all around is a row of simple 
wax pores. On the subdorsal area are four pairs of wax pores, one 
pair on each of segments 4 to 7. These pores (PL VIII, fig. 4) have a 
clear rim and a central dusky area with a dentate margin. Placed 
irregularly near these are also noticed a number of minute, clear, 
pore-like areas. 

The case, under the microscope, is transparent, with the exception 
of a central dark-brown region and four radiating bands of the same 
color on each side, the position of which are shown in Plate VTH, 
figure 1. A narrow, colorless, central longitudinal band is present 
on segments 3 to 8, inclusive. Each of the dark radiating bands has 
extending through its center a darker line and the marginal pores 
are closer together on the dark areas than elsewhere. Size of case 
2.368 mm. by 1.28 mm. 

Adtdt female. — ^Head (PL VIII, figs. 6 and 7) with the vertex pro- 
duced into u cone-like process; frons also produced into a similar 
process, which extends beyond it; lower portion of the frons and face 
armed with numerous spines. Compound eyes dark brown, con- 
stricted in the middle ; ocelli prominent, bordered by a dark red area. 
The antennse are absent from the specimens at hand. Fore-wing 
(fig. 4) shaded with brown and mottled with a darker shade of the 
same color as shown in figure. The extent and intensity of these 
maculations varies somewhat with the individual; veins brown, the 
cubitus represented by a transparent "fold;" proximal portion of 
costal margin armed with stiff hairs and entire margin with small 
projections on which s^ae are situated. Size 2.38 mm. by 1.504 mm. 
Hind wing with brown maculations, as shown in Plate VIII, figure 4 ; 
the proximal portion of the costal margin with usually eleven promi- 
nent bristles. Size 1.92 mm. by 0.704 mm. Paronychium of foot 
(PL VIII, fig. 8) armed with a prominent bristle. Lingula of vasi- 
form orifice broad and rounded. Length from vertex to tip of ovi- 
positor 1.91 mm.; fore-tibia 0.48 mm.; hind tibia 0.8 mnu Color 
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DULEUROOICUS TESSELLATUS. 



mal pupa case. Fig. e.—Mugln ol pupa case. (Orlelnal.) 



FlQ. 1 .— PUP'E AND WaKV SECRETION OF DiALEUROOICUS COCKERELLII ON LEAF. (ORIGINAL.) 



FlQ. 2.— PUP« OF DiALEUROOICUS TESSELLATUS ON LEAF. (ORIGINAL.) 



lion, U. S.OtM.of»ancullu 




DiALEUROmCUS PULCHERRIMUS. 

Fie. I.— Pvipa oiiso. Fifr. 2.— Vaslfonn orlflco of pupa ciisc. Fie, 3.— Mariiii of pupa ci 

Fie. 4.— Subdorsal porps ol pupa case. Fie- a. —wines or ndull. Fie. <i-— Ilctvl of ivli 

lalcralripw. Fie. 7,— Ii™.l or atiult, iloiaal liew. Fig, 8.— Foot o( aduli, (KIr. 7 li 

enlarged ihan Fig. B.) (Original.) 
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yellowish brown; shaded on the thorax, the dorsum of the abdomen, 
and the articulations of the appendages with dusky to brown. 

Male. — ^Unknown. 

Type. — No. 14778, U. S. National Museum. Described from five 
females in balsam and two pupa, cases, one in balsam and one dry 
upon the leaf. Taken by Dr. F., W. Urich on coconut in Trinidad. 

Oenus LEONABDIUS n. gen. 

Forewing with radius i, radial sector, and media forming the veins; 
cubitus present in freshly emerged wing and traces of it sometimes 
present later ; form of wings rounded, color generally mottled. Ver- 
tex produced, somewhat cone-shaped. Antennae of seven segments of 
which the third is the longest. Paronychium a narrow spined proc- 
ess; pupa case with a series of agglomerate pores, some of which 
(the two anterior abdominal pairs) take on the nature of compound 
pores. Lingula of pupa case conical, included, setose, and armed 
with four spines. 

Type^ laMUei Leonardi. 

This genus is related to Dialourodicus in the acute vertex and the 
wing form of the adult and in the character of the vasiform orifice 
of the pupa case. The tendency toward the development of com- 
pound pores in the pupa shows its relation to Aleurodicus. 

Leonardius lahillei (Leonard!) 

(PI. IX, figs. 1-14; text figs. 4, 5.) 

AleurodiouM lahUlei Leonaidl, BoUettino del Laboratorio dl Zoologia gime- 
rale e agraria della R. Scuola superiore d'Agrlcoltura in Portld, voL 4, 
p. 816 (1910). 

ORIGINAL DESCBIPTION. 

Larva (ultimo stadio), — Corpo dl forma decisamente ovale con polo anteriore 
app^ia un po' pid acuminato del posterlore, leggermente convesso e circoscritto, 
lungo 11 marglne, da uno strato, abbasranza cospicuo, dl secrezlone cerosa bianco- 
grlgiastra, sulla quale vl^e a poggiare Torlo Ubero del corpo deU'lnsetta n 
corpo dl questl, lungo 11 marglne Ibero, e notevolmente Ispesslto e presenta 
tutt* airingiro una frangia cerosa Inlnterrotta e molto breva Al dorso Tlnsetto 
^ rlvestlto da altrl glomeruli cerosl e dl pifi presaita, ancora, yerso la reglone 
mediana dl esso, 4 filam^ti cerosl molto lunghl e robust! come si pu6 rilerare 
dalla (fig. 1). 

Mlmlnata la cera, che pid o meno bene riveste la superficie del corpo deU' 
insetto, questo, appare dl una tlnta ferruginea pid oscura lungo la reglone 
marginale che non sia yerso la reglone mediana. 

Dl pld si nota ancora che la reglone cefalica del corpo non § ben dlstinta dal 
torace quanto quest'ultimo dairaddome, come 1 segmoitl toraclci, in confronto 
degli addomlnall, sono meno bene separatl tra loro. 

La consistenza del tegumento dorsale non ^ uniforme, ma, al contrario, essa 
mostra deUe zone, yariabili in dimensionl, in cul la cuticola ^ assa! eslle ed 
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incolora e tall zone corispondono ad aggruppamentl dl num^rose e miniiacole 
ghlandole clrlpare che colla loro presenza conferlscono a quelle Taspetto di tante 
membrane cribrose. Dette zone posslamo distinguerle In due categorle a seconda 
delle loro dimensioni e tanto le une che le altre, rlspetto al diametro longitudl- 
nale del corpo, hanno disposlzlone dl perfetta slmmetria. II numero delle zone 
maggiorl 6 dl 7 pala cosl dlsposte : Ua palo altuato nella regione cefollca, un 
palo sul secondo segmento addcnnlnale, un'altro sul IV segmento addominale e 
gU altrl dlstrlbultl un palo per calscuno del successlvi anellL II secondo e 
terzo palo rappresentano le zone pld vlstose e sono caraterlzzate per presentare, 
verso 11 centro, lo sbocco dl una grossa ghlandola drlpara prowlsta dl un 
robusto processo cbltlnlso conlco, pfd o meno curvato, sul quale vlene a 
modellarsi 11 lungo filamento ceroso prima ricordato ; le zone successive dlminuis- 
cono in dimensicmi man mano che si rlprocede verso TeetremiUL posterlore. 

Le zone della seconda serie, sono, come si 6 gid. osservato, assai meno cospicue 
e si trovano dlstribuite partlcolarmente nella regione cefollca conforme quanto 
vedesl nella fig. 2, no. 1. 

Parallelamente al marglne del corpo, a breve distanza da esso, corre tutf 
airingiro una corona dl brevi peli distribuiti simmetricamente; un'altro palo 
di peli cosl f atti possiedono ancora 1 segmenti toracici ed uno la regione cefalica. 
I segmenti deiraddome presentano pochi sbocchi di minute ghlandole dripare 
anch'esse dlsposte in serie ora semplice ora duplice. 

'L*apertura anale presenta Topercolo piuttosto amplo, poco pfd largo che lungo 
con linguetta conica, ottusa all'apice e prowlsta verso Testremltft, al latl, di 
due pala di setole lunghette e abbastanza robuste; un*altro palo di peli meno 
vistosi sta piantato suiropercolo, uno a destra e Taltro a sinistra della base 
della linguetta. 

Dal lato de ventre Tinsetto non presenta alcunchd di particolare, salvo le zampe 
rudlmentall che dlversamente di quanto si nota nelle forme del genere Aleurodes 
non sono provvlste al loro estremo, come quelle, di una grossa ventosa, ma 
B^nplicemente di un robusto uncino. 

Questo carattere, suppongo, deve essere costante per le specie che rientrano 
nel gruppo degli Aleurodicus, poichd lo riscontrai anche nella specie che 
descriverd in appresso, la quale non v'ha dubbio sla un'antentico Aleurodicu9, 
presentando ben dlstlnti tuttl 1 caratteri specificl che servono a tener distinte 
le forme che compongono detto gruppo dagli altrl. Se esso sard, convalldato, 
ripeto, da altre osservazlonl potrd, fomlre un'ottlmo carattere diagnostico tutte 
le volte che per la mancanza delle forme adulte lo stadio corrispondoite a quelle 
ora descritto presenti gli altrl caratteri poco spiccati di maniera da lasclare lo 
studioso in dubbio circa 11 posto da assegnare alia specie. 

Lunghezza del corpo 1520 /i. 

Larghezza " " 1000 /*• 

Fllamentl cerosi lunghi oltre un centimetre. 
" " grossl 80 At. 

Lunghezza del processo conlco che sorregge 11 filamento ceroso 200 pu 

Adulto 9 . — Forma generale del corpo conforme quella delle specie congener!. 
All bene svlluppate, le anterlori molto pitl ample delle posteriori, rivestite da 
una tenulssima secrezione cerosa biancastra. 

Tanto le all anterior! che quelle posteriori presentano numerose macchie 
brunastre, dl svUuppo varlo ed a contoml pid o meno frastegliatl conforme 
quanto osservasi nella fig. 2, No. 8. 

Zampe piuttosto lunghe, medlocrem^ite robuste, dlsuguall tra loro essendo 
piil breve 11 palo anteriore. La variability della lunghezza delle zampe e 
dovuta specie alia magglore lunghezza che raggiungone tra tuttl gU artlcoU 
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la tibia ed il tarao, giacch^ anca, trocantere e feorme in tutte e tre le paia di 
sampe sono di egual InngheBia. Tutti gli articoli della zampe sono fornlti di 
pell i quail nel complesso sono brevi ed esili, 1 pld dellcatl, ma numerosi, sono 
quell! inserlti sulPanca, mentre 1 pld robusti, per quanto brevlsslmi, sono quelli 
piantati sulla tibia la quale, verso il suo apicedistale, prostata ancora due liproni 
di discrete dimenaioni. II tarso al suo apice d armato di due lunghe e robuste 
unghie di cui una al suo margine Intemo ^ unidentata, mentre Taltra 6 inerme. 
Tra le due unghie vi ba poi un empodio in forma di lamina fogliare 11 quale 
presenta Torlo marginale estemo fomito di numerosi peluzzl. L'estremitd, 
posterlore deiraddome termina in un ovopositore cosdtuito da -4 pezzi di cui*i 
due esteml hanno Torlo estemo dentato. Kultimo stemite mostra un certo 
numero di pell disposti simmetricamente (fig. 2, No. 11). 

L'apertura anale ^ riparata da un*<^[)ercolo a forma trapezoidale munito di 
linguetta cbe arriva a mala pena o di poco o sopravanzare il margine posterlore 
dell'opercolo. 

Nulla posso dire delle antenne con precisione perche i due esemplari femmine 
Tenutl in mio possesso le avevano spezzate ; dia restl rlnvenutl mi sembra, perd, 
cbe esse debbano essere conformi o poco disslmili da quelle delle altre specie. 

Ck)lore del corpo bnino. 

Lunghezza del corpo pld di un milllmetro e mezzo. 

Ala anteriore lunga 2250 m. 



«( 



«< 



« 



larga 1350 /i, 
posterlore lunga 1920 pu 
larga 1120 m* 



•i 



Zampe del I paio lunghe 1660 /i 



Zampe del II paio lunghe 1760 /i 



Zampa del III paio lunghe 1940 n 



anca 150 m 

trocantere .__ 100 ^ 

femore 460 /i 

Ubia 540 /i 

I articolo del tarso 220^ 

II " " " 130 A4 

unghie 70^ 

anca 150 /i 

trocantere 100 fi 

femore 450 ^ 

tibia 600 Ai 

I nrticolo del tarso 230 m 

II " " " 130 a* 

unghie 90 /i 

anca 150 a* 

trocantere 100 /i 

femore 450 a* 

tibia 700/1 

I articolo del tarso 300 a* 

II " " " 150 Al 

unghie 90 Ai 



HahitaL — ^Raccolto nell' Argentina su una planta rimasta indetermhiata. 

L'insetto si rinviene flssato alia pagina superiore delle foglie, in colonie pld o 
meno numerose e la sua presenza 6 facUmente avvertibile causa Tammasso del 
Innghi filamenti cerosi dorsall che si intrecciano tra loro in tutte le dlrezloni 
formando cosi una specie di rete che probabllmente ha TuflElcio di proteggere 
gll insetti sottostanti dai nemici che 11 insidiano. 
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[TranilaUon.] 

Larva (last stage). — The body is of decisively oval shape, with its 
anterior end sli^tly more acuminate than the posterior end. It is 
slightly convex, and along its margin it is surrounded by a sufficiently 
conspicuous stratum of a grayish'White waxy secretion, upon which 
rests the free end of the body of this insect. The body of this insect, 
along its free margin, is considerably inspissated, and it preaente all 
around an uninterrupted and very narrow waxy fringe. On the 
dorsum this insect is partially covered by other waxy glomerules, and, 
furthermore, it has near the median line of the dorsum four very 
long and robust waxy filaments, such as can be seen in figure 1 




Via. 4. — LcoHordliM lohUlei: I, Pupa case, doraal YlBW ; t, pupa caae, ventral rlew : 
S, tnlertor abdominal wax pore ; i, iplne at pupa case ; s, vasirorta arlflce of papa e»m ; 
t, mantln of pupa ceae : 7, leg of pupa ; s, wInn or adult ; B, itg of adDll ; K, foot ot 
■dnlt. It, lemale genitalia. (Bedrawn fiom Leonardl.) 

If the wax, which more or less invests the surface of the body of 
the insect, is removed its color is a ferruginous tint, darker along 
the marginal region, but less so toward the central region. 

Moreover, it can be noted that the cephalic region of the body is 
not very distinct from the thorax. The thorax is more distinct frcan 
the abdomen, as the divisions between the thoracic segments, as com- 
pared with the abdominal segments, are less well marked. 

The con^stency of the dorsal tegument is not uniform, but, on the 
contrary, it shows zones, variable in dimension, in whidi the cuticle 
is very thin and transparent, and these zones correE^nd to groups of 
numerous and minute wax-producing glands whose presence causes 
these to assume the appearance of so many cribrate membranes. 
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These zones we can segregate into two categories according to their 
dimensions and both, as regards the longitudinal diameter of the 
body, are arranged in perfect synmietry. The nmnber of the major 
zones is seven pairs, arranged as follows: One pair situated in the 
cephalic region, one pair upon the second abdominal segment, another 
pair upon the fourth abdominal segment, and the others distributed 
per pair upon each of the succeeding rings. The second and the 
third pairs represent the most conspicuous zones and are character- 
ized by presenting toward the center the mouth of a thick wax- 
producing gland provided with a robust chitinous conical process, 
more or less curved, upon which is placed the long waxy filament 
formerly described. The succeeding zones decrease in size succes- 
sively as we proceed backward toward the posterior extremity. 

The zones of the second series are, as has already been stated, 
much less conspicuous and are distributed chiefly in the cephalic 
region, as can be observed by examining figure 2, No. 1 [fig. 4, i]. 




Fig. 6. — Leonardius lahillel, showing wax rods. (Redrawn from Leonardl.) 

Parallel to the margin of the body, a short distance therefrom, 
runs all around a corona of short cilia which are symmetrically 
distributed. Another pair^ of cilia occupy also the thoracic seg- 
ments, and another pair the cephalic region. The segments of the 
abdomen present a few mouths of minute wax-producing glands 
which are disposed in rows, sometimes single, sometimes double. 

The anal aperture shows the operculum of rather large size, its 
width slightly exceeding its length, furnished with a conical lingula, 
obtuse at the apex, and furnished near the end laterally with two 
pairs of rather long bristles that are quite robust. Another pair of 
hairs that are less conspicuous is attached to the operculum, one at 
the right and the other at the left of the base of the lingula. 

In regard to the venter, the insect presents no particular features 
except the rudimentary legs, which differ from those generally 
noted in the forms of the genus Aleyrodes at their extremity in nc^ 
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being provided, like the others^ with a pulvillus, but onlj with a 
robust claw. 

These characteristics, I suppose, are constant in the species which 
form the group AleurodicuSj because I find them also in the species 
which I shall describe after this, of which there is no doubt that it 
is an authentic Aleurodicus^ as it presents very distinctly all the 
specific characteristics which serve to keep distinct frcnn others the 
forms composing this group. This will be confirmed, I repeat, by 
other observations which will be able to furnish a perfect diag- 
nostic characterization, notwithstanding the fact that by the absence 
of the adult forms the corresponding stage of the insect here de- 
scribed presents the other characteristics little conspicuous, so as 
to leave the author in doubt in regard to the place which ought to 
be assigned to the species. 

Length of body 1.520 mm. ; width of body 1.000 mm. ; length of 
waxy filaments exceeds 1 centimeter; thickness of waxy filaments 
0.080 mm.; length of the conical process which supports the waxy 
filament 0.200 mm. 

Adult female. — ^The general shape of the body conforms to that 
of the congeneric species. The wings are well developed, the an- 
terior being much larger than the hind wings. They are covOTed 
with a very thin, whitish, waxy secretion. 

The forewings as well as the hind wings present numerous brown 
spots of varying size and with a contour more or less notched, as 
can be seen from figure 2, No. 8 [fig. 4, 5] . 

The legs are rather long, of medium thickness, subequal, the an- 
terior pair being shorter. The variability of the length of the legs 
is due chiefly to the difference in length which exists between all the 
joints of the tibia and the tarsus, while the coxa, the trochanter, and 
the femur in all three pairs of legs are of equal length. All the joints 
of the legs are furnished with cilia whidi, on the whole, are short 
and slender. Those inserted on the coxa are more delicate but more 
nimierous, while those inserted on the tibia are more robust and 
shorter in length. The tibia near its distal apex presents also two 
spurs of considerable size. The tarsus at its apex is provided with 
two long, robust claws, one of which at its internal margin is 
furnished with a tooth, the other being unarmed. Between the two 
claws there is an empodium in the shape of a foliate lamina in whidi 
the external marginal edge is furnished with numerous fine hairs. 
The hind end of the abdomen terminates in an ovipositor consisting 
of four pieces the outside two of which present a dentate external 
margin. Th6 last sternite shows a certain number of hairs system- 
atically arranged. (Fig 2, No. 11 [fig. 4, ii]). 
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Jjength (total) of the first pair of legs 1.060 mm. < 



The anal aperture is sheltered by an operculum of a trapezoidal 
shape provided with a lingula which hardly at all, or only a short 
distance, projects beyond the posterior margin of the operculum. 

I can state nothing with precision about the antennae because in the 
two female specimens which came into my possession they had been 
brc^CT off; from the small remainder still intact it seems to me, how- 
ever, that they are alike in conformation with, or only little dissimilar 
from, the antennae of other species. 

Color of body brown. Length of body a little more than 1.5 mm. ; 
length of forewing 2.250 mm. ; width of f orewing 1.350 mm. ; length 
of hind wing 1.920 mm. ; width of hind wing 1.120 mm. 

nam. 

coxa 0.160 

trochanter . 10 

femur . 450 

tibia . 540 

1st tarsal Joint . 220 

2d tarsal Joint . 130 

claws . 070 

coxa . 150 

trochanter .100 

femur .450 

tibia . 600 

1st tarsal Joint .230 

2d tarsal Joint 130 

daws . 090 

coxa . 150 

trochanter .100 

femur .450 

tibia . 700 

1st tarsal Joint . 300 

2d tarsal Joint .150 

claws . 090 



Length (total) of the second pair of legs 1.760 mm. 



Length (total) of the third pair of legs 1.940 mm.< 



Habitat. — Collected in Argentina upon a plant not classified. 

This insect is found attached to the upper surface of the leaves, in 
colonies more or less numerous, and its presence is readily ascertained 
because of the accumulation of the long dorsal waxy filam^its which 
are interlaced amongst each other in all directions, thus forming a 
kind of net whose probable office is the protection of the insects fr<«n 
the enemies which infest it. 

On January 18, 1912, Dr. C. W. Hooker sent from Mayaguez, 
PcNTto Rico, specimens of an aleyrodid taken on Phoradendron^ 
parasitic on almond. These insects belong to the genus Leonardius 
herein described. They agree closely with the description of laMUei 
given by Leonardi. Slight differences are, however, noticeable. In 



40 CLASSIFIGATION OF THE ALETBODIDJS. 

our specimens, for example, the forewings are slightly sh(M*ter than 
the body, while in lahtUei they are longer. The wings are also some- 
what differentily marked, as will be seen from the illustrations, and 
the legs are relatively shorter in our specimens* We prefer, however, 
pending a careful comparison of the types, to leave the present form 
under the name of lahiUei and give the following descriptive re- 
marks. 

DESCRIFTIVB REMARKS. 

Effff (PI. IX, fig. 1). — ^Length, 0.362 mm. Shape elongate ellip- 
tical, surface unmarked, but numerous oily globules showing from 
within; stalk short, inserted slightly laterad of the base; color yel- 
lowish, with an orange-red area (part of the embryonic structure) 
at or near the base; red eyespots of the embryo often visible through 
the i^ell. 

Pupa case (PI. IX, fig. 2). — ^Length, 1.44 mm.; width, 0.88 mm. 
Shape somewhat oval, broadest across the anterior part of the abdo- 
men, narrower cephalad, dorsum slightly rounded, with the seg- 
ments of the abdomen and the median longitudinal thoracic suture 
fairly distinct There are seven pairs of large wax pores on the 
dorsum, one pair on the thorax, and six pairs on the abdomen. 
The thoracic pair and the four caudal abdcmiinal pairs are of the 
agglomerate type (PI. IX, fig. 4). They consist of a clear mar- 
ginal area and a central area composed of numerous small papillse 
or rod-like pores, giving this area the appearance of a brush. The 
two anterior abdcxninal pairs (PI. IX, fig. 5) have something of the 
nature of the true compound pores of Aleurodicus. There is a 
central process which is elongate and somewhat curved. Encircling 
this at the base is a series of spinnerets which are not elevated. The 
outer cup is shallow and outside it on the derm is a circular area of 
papillse-like pores similar to those present in the agglomerate pore. 
This is bounded again by a clear area in which are a few scattered 
simple pores. 

The vasiform orifice (PI. IX, fig. 3) is elongate cordate, with 
the anterior edge straight and the latero-caudad margin armed with 
teeth or fold& The caudal end is armed with a prominent projec- 
tion. The operculum is almost rectangular, with rounded edges* 
somewhat broader than long and armed on the latero-caudad bonier 
with two spines. The lingula is conical, rather elongate, included, 
and armed with four spines. Both operculum and lingula are setose. 

A pair of small setse is situated just cephalad of the vasiform ori- 
fice, and within the margin of the case all around is a series of fine 
setae. The margin itself is entire but just within it (PL IX, fig. 
6) are two or three rows of rounded papillce-like pores. 

The color of the case imder the microscope is yellow, shading into 
reddish brown near the margin. On the leaf it appears brown. 
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There is a short, evenly trimmed marginal fringe of white wax all 
around and from the two anterior abdominal pairs of pores extremely 
long overhanging white waxen rods are secreted, one from each pore. 
These give the case the appearance of a phalangid with four white 
legs. The agglomerate pores secrete a small amount of granular wax. 

Adidt female. — ^Length, 2.24 mm. Vertex (PI. IX, fig. 9) pro- 
duced, somewhat cone-shaped, with a median longitudinal furrow; 
ocelli large and distinct. Antennae (PI. IX, fig. 10) of seven seg- 
ments: I, 0.064 mm., cylindrical; II, 0.096 mm., broad, pyriform; 
m, 0.208 mm., narrow, cylindrical; IV, 0.128 mm., cylindrical; V, 
0.08 mm., cylindrical, armed near its distal end with a fringed sen- 
sorium ; VI, 0.016 mm., cylindrical ; VII, 0.064 mm., armed at about 
its median part with a fringed sensorium and terminating in a 
bristle. Segments III-VII hnbricated and armed with fine hairs. 
Between segments V and VI and VI and VII small ring-like seg- 
ments can sometimes be observed. 

Forewings 2 mm. long, 1.2 mm. wide, transparent, marked with 
dark brown, as shown in Plate IX, figure 7; hind wings 1.76 mm. 
by 0.96 mm., marked with brown, as in PI. IX, figure 7. In the 
forewings of freshly emerged adults, before the markings are evident 
the cubitus can be distinctly seen (PI. IX, fig. 8). 

Fore-tibise 0.448 mm. ; fore-tarsi, proximal segment 0.192 mm., dis- 
tal 0.112 mm.; hind tibise 0.72 mm.; hind tarsus, proximal segment 
0.288 mm., distal 0.144 mm.; daws of foot (PL IX, fig. 14) well 
curved and acute, paronychium a narrow hairy structure armed with 
a central spine; ovipositor acute, armed with the usual spines. Color 
of head and thorax a reddish brown, shaded on the segments and 
appendages with dusky. Eyes brownish black, apparently not di- 
vided. Abdomen a brownish yellow, the red portions of the eggs 
within often showing as a red blotch. 

AdtUt male. — ^In general appearance similar to the female. Fore- 
wings 1.84 mm. by 0.9 mm. ; length from vertex to tips of claspers 
2.64 mm.; genital segment 0.512 mm. long (PI. IX, fig. 11) ; claspers 
0.48 mm., curved and acute; penis short and recurved. 

Oenos ALEUBODICUS Douglas. 

Aleurodicus Morgan, Ent. Mo. Mag. (2) vol. 3, p. 32 (1802). 

Forms in this genus have radius i, radial sector, and the media 
present in the forewing, with sometimes an indication of the cubitus. 
The paronychium is represented by a large spine and the pupa case 
has large compound wax pores. A study of the forms indicates three 
subgenera. 

Type, anoncB Morgan. 



42 CLASSIFICATION OF THB ALBTBODIDJS. 

SlTBGBNEBA OF ALEUBODIOUB. 

L Lingnla of pupa case long, spatnlate or conical, exserted; lingula of adult 
long, narrow, and included ; compound pores as Illustrated in Plate 
III, fig. 2. 

A. Sides of pupa case flat, not deflexed under v^itral surface ; rertez of 

adult rounded Subgen. Aleurodicus. 

B. Sides of pupa case deflexed under ventral surface; vertex of adult 

slightly bilobed Subgen. Lecanoideus, 

II. Lingula of pupa case short, conical, usually Included ; lingula of adult broad, 
rounded, and exserted ; compound wax pores of pupa case as illus- 
trated in Plate XXVII, figure 8 Subgen. MetaleurodUmt. 

Subgenus ALEUBODICUS n. subgen. 

Fore wings with the veins as given for the genus. Vertex rounded, 
antennae of seven segments, of which the third is the longest ; claspers 
of male long and narrow; ]>enis recurved, usually short; pupa case 
flat, with a number of large compound wax pores of the type illus- 
trated in Plate III, figure 2, and sometimes a number of small re- 
duced ones. Vasiform orifice with a long, setose, spatulate exserted 
lingula, which is armed with four long spines. Size usually large. 

Type, anoncB Morgan. 

Spbcies of Subgenus Aleubodious.* 

L Pupa case with seven pairs of compound wax pores, one cephalic pair, and 

six abdominal pairs. 

A. All seven pairs of pores equally developed ; size of pupa case L33 to 1.5 

mm. long by 0.83 to 1 mm. wide; pores broad and shallow; 
margin of case with Irregular rectangular areas and a sub- 
marginal row of strong hairs; outline of case subelliptical to 
ovate; wings white, unmarked destnictor, 

B. The two caudal pairs of wax pores and the cephalic pair more fully 

developed tlian the other four pairs, and with very long central 
chltinlzed processes; size of pupa case 1 by 0.53 mm., shape 
eUiptlcal; edge of case with large crenulations ; egg with the 
stalk much longer than the egg its^f. Case raised on a vertical 
fringe of white wax and the dorsal surface covered with a plate 
of fused dirty white wax, through which the compound pores 
may be seen holmcstU. 

C. The two caudal pairs of pores are much smaller than the other five 

pairs. 
1. Dorsal disk, as well as the submarginal area, covered with numerous 
simple pores; compound pores very large and well developed; 
margin of case entire, with a row of stout hairs Just within. 
Lingula long, with four very prominent hairs; operculum with 



• It has not seemed wiie to attempt to include in this key anonw Curtis and ootupmr- 
oaiu9 Enderleln. In the former species the description Ib too vague, and in the latter tbe 
immature stages are as yet unknown. 
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two large hairs on caudal margin, one on either side. Size of 
pupa case 1^ by 0.92 mm. Shape broadly elliptical. Forewing 
of adult (female) 2.27 mm. long, marked with dusky spots, six 
forming a ring around the margin of the wing, two being cen- 
tral. Segment V of antennae with a fringed sensorium and a 
stout spine near Its distal end. Waxy secretion of pupa a series 
of fluted bands from simple wax pores, much longer than case 
is wide, and from the compound wax pores are produced very 
long, curling, brittle, glassy wax rods neglectus. 

2. Dorsal disc without small simple pores, but the submarginal area all 
around with very many, forming a band, 
a. Exposed portion of lingula of pupa case long and spatulate; oper- 
culum without a pair of spines on its caudal margin. 

(1). Forewing of adult with one large central reddish brown marking 
over the radial fork and extending from the costal margin to 
or beyond the media. Length of forewing (female) 2.60 mm.; 
genital segment of the male transversely wrinkled or striate. 
Pupa case with submarginal row of stout hairs; size 1.30 by 
0.70 mm. Shape elliptical. A prominent palisade of white wax 
raisef) the case from the leaf. Dorsum void of secretion, except 

the glassy wax rods from compound wax pores ffuppyii. 

(2). Forewing of adult with four transverse gray bands, of which 
only the third and fourth are Joined by a longitudinal band 
(PL XIV). Length of forewing (female) about 2.4 mm. 
Pupa case ovoid or subelliptical, variable in size, from 1.15 to 
1.3 mm. long by 0.7 to 0.85 mm. wide. Dorsum of case powdered 
with dirty white wax, and case raised by palisade of white wax. 

Lingula unusually large, dark brown ^in color dugesii, 

h. Exposed portion of lingula of pupa case short and conical; caudal 
margin of operculum with a pair of spines. 

(1). Pupa case broadly elliptical, with two large, dark, latero-dorsad 
areas extending the full length of the case. Margin entire, 
with a row of small simple pores some distance within it All 
around on the submarginal area is a row of stout hairs. These 
occur a considerable distance mesad on the dorsum, some of 
them almost between the compound pores; spinnerets of the 
compound ix>re8 i^read apart. Size of case 1.33 by 1.15 
mm ptUvinatua, 

(2). Pupa case without dark latero-dorsad areas, but of uniform 
yellowish color; margin entire and Just within it a row all 
around of large boatrshaped simple pores. A submarginal row 
of long hairs present inserted in about the same region. Spin- 
nerets of compound pores compact Size of case variable, rang- 
ing in length from 0.98 to 1.26 mm., and in width from 0.08 to 
0.7 mm. Shape broadly oval, slightly narrower on cephalic end. 
Forewing of adult with two very faint dusky markings, one 
extending from the costal margin over the radial fork, the 
other at the apex of the wing. Length of forewing (female) 
2.15 mm.; claspers of male very long and narrow. Immature 
insects occurring along midrib of leaf and surrounded by a 
copious secretion of cottony-white wax ooocHs. 

61201*— 18 i 
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8. Sabmargiiial area of papa case without a band of small simple pores, 
bat Jast within the margin all aroond, one row of disk-like sim- 
ple pores. Forewing of adult with four more or less distinct 
dusky areas, one within the radial fork, one on either side of 
the union of radius i and radial sector, and one on the proximal 
costal margin. Waxy secretion composed of distinct fine rods. 

trinidadensis. 
II. Pupa case with six pairs of compound wax pores, there being fire pairs of 

abdominal pores, of which the caudal pair is reduced. 

A. Case with marginal row of large simple wax pores, bearing witliin seTeral 

fine rods; margin itself oitlre and Just within it a row of 
promin^it hairs. Compound wax pores with the spinnerets much 
reduced and short ; lingula spatulate, very long and large, being 
about three times as long as the operculum, armed with four 
stout hairs. Size of case 1 by 0.84 mm., shape broadly ellipticaL 
Length of forewing (female) 2 mm. Wings banded with dusky, 
as shown in Plate XXII, figure 5 omatus. 

B. Pupa case without a marginal row of large, simple wax pores, but the 

submarginal area covered with numerous very small pores; 
margin entire; caudal margin of case with two large spines. 
Compound wax pores with the central process about the same 
height as the cup and the spinnerets not reduced and short, but 
about two-thirds the length of the central process. TJngnla very 
long, spatulate, armed with four hairs. Caudal margin of 
operculum with two spines or hairs situated near the coiter. 

jamaicenBU, 
ni. Pupa case with fire pairs of compound wax pores, there being four 

abdominal and one cephalic pair, all of which are equally de- 
veloped. Margin of case entire ; Just within it a. row of large 
simple pores; smaller pores similar to these are scattered over 
the entire dorsum; lingula very long, narrow, tapering, and 
armed with four hairs. Size of case 1.25 by 0.85 mm.; shape 
elliptical; waxy secretion fairly abundant, semiflocculent or 
cottony, and more or less hiding the insects beneath..oocooto&cR. 

Aleurodicus anonas Morgan. 
(Plate X, figs. 1-12.) 

Aleurodicus anonw Morgan, Ent. Mo. Mag. (2) vol. 3, p. 32 (1892). 

« Fio« 1. Larva of AleurodicuB anonoa, n. sp., surrounded with white secretion. 

2. Mouth organs of same; a, mandibular; h, maxillary sets; c, labium; 

d, labrum. 
8. Imago, same species, 9 x 22. 

4. Genital organs of male; o, penis. 

5. Posterior leg of imago. 

6. Labium of same. 

7. Genital organs of 9 imago; a, colon. 

8. Larva, deprived of the white secretion, x 22. 

9. Leg of same. 

10. Lateral funnel-shaped secreting gland of same. 

11. Anus, colon, and ileum of same. 

12. Marginal secreting glands of same. 

• Explanation of Plate I [Plate X], quoted from original description. 
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Aleurodicus anon/e. 

FLr. 1.— Larva jurrounded wiih mhtte socrotlon. FIr. Z.— MoulhparU olsame: a, Muiclibiiliu'; ft, 
mailllary aelie; e, labium; d, iBbmm. Fig. 3.— Imago, same Epoclos. frmale, x 22. Fig. 1.~ 
(ietiltel organs at mall'. Fig. 5.— I'oslerior \ef of Imago. Fig. 6.— Labium of same. Fig. 7.~ 
Oenllal organs of female Imago. Fig. «,— Lona. deprtTed o( whlla socrotlOD, XZ2. Flg.9.— 
Leg of Bamo. Fig. 10.— Lateral funnel-shaped secreting glaoi] of same. Fig. II.— Anus, colon, 
sod lUum of some. Fig. 12.— Uargiual secieting glsDds of same. (Alter Morgan.) 
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Aleurodicus coccolob/E. 
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We have seen no example of this species. Material in the bureau 
collection supposed to be aawnoB^ on careful scrutiny, does not fairly 
conform to the original and rather indefinite description. So far 
as we are aware ananas has not been rediscovered since it was de- 
scribed. Following is the original description : 

Larva, Oval, depressed, ochreoas. Longest diameter 1.25 mm. Ant^^nnm ap- 
parently only 2-Jolnted, the second long and lateral, infundlbuliform, compound 
spinnerets on each side, and posterior to these, two more simply constructed 
and smaUer secret-glands on one side, also <me on each side anterior to the first 
pair of legs. Labium one-Jointed, prolonged. Labrum quadrilateraL Mandi- 
bular organs short, with the maxUlary setee long and fine (PL I [X], fig. 2.) 
Anus large, with long framework of colon easUy distinguishable. 

^ and $ adult Length 2.25 mm. Antennae long, 7-Jolnted ; basal Joint short ; 
second longer; third very long; fourth and fifth subequal; sixth and seventh 
shorter. Legs long; the posterior pair considerably longer than the others. 
Tarsus 2-Jointed; In the posterior pair of legs the first Joint of the tarsus is 
the longest, in the others equal. Two claws. Tibia and tarsus pinnate. One 
stout spine at Junction of coxa with trochanter. Several small stout spines at 
Junction of tibia and tarsus. Head inserted. Mesonotum chitinous, well de- 
veloped. Scutellum, a pair of pyriform plates. Wings white, ample, broad ; an- 
terior incumbent, length 3 mm. ; posterior, length 2 mm. (PI. I [X], fig. 3) ; strong 
central nervure bifurcated near the apex; branch nervure proceeding from 
the base of the central nervure. Genital organs of female bivalvular, and be- 
tween the halves is situated the ovipositor (PI. I [X], fig. 7). In the male the 
valvular organs are modified in the form of forceps, between which lies the 
penis (PI. X, fig. 4). On the last segment of both sexes are two external 
processes. 

Habitat: Anona muricata and Richardia pacifica^ Demerara. 

(Aleurodicus) Aleyrodes asarumis Shimer. 

Aleyrodcs asarumis Shimer, Trans. Amer. E3nt. Soc, vol. 1, p. 281 (1867). 
Aleurodicus asarumis Riley and Howard, Insect Life, vol. 5, p. 219 (1893). 
Aleyrodes actew Brltton, Ent News, vol. 16, p. 65, pi. 4 (1905). 

This species was described as an Aleyrodes by Dr. Shimer. It 
was later transferred to Aleurodicus by Riley and Howard in Insect 
Life, Volume V, page 219, apparently without an examination of the 
form, and this placing has been followed by all subsequent writers. 
In Canada it occurs in large numbers on the imderside of the leaves 
of the wild ginger and the cohosh, the plants from which Shimer 
described it. An examination of specimens, both of pupa and adults, 
collected by Prof. T. D. Jarvis, show the species to be an Aleyrodes 
and not an Aleurodicus. This we would expect, for all known forms 
of the genus Alei/rodioifjS inhabit the warmer regions. Following 
Riley and Howard, Dr. Britton considered Shimer's species an 
Aleurodicus and redescribed and figured the form from the same 
plant under the name of Aleyrodes acteoBj in Entomological News, 
Mardi 1905. His excellent description and figures can now be trans- 
ferred to Shimer's species and finally settle the standing of asarumis. 
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AleurodlcuB coccolobas n. sp. 
(Plate XI, figs. l-«.) 

Collected on seagrape {Coccoloha uvifera), Progreso, Yucatan, by 
Samuel Henshaw, June 24, 1904, and forwarded to the Bureau of 
Entomology by Professor Cockerell. Only a fragment of leaf bear- 
ing a few pupa) is at hand, but the species is so distinct that its 
recognition from the pupal stage alone will be easy. 

DESCRIPTION. 

Pupa case. — Size 1.25 mm. by 0.85 mm. ; elliptical in outline, mod- 
erately convex. As seen under hand lens the abdominal segments are 
quite distinct as transverse ridges. Color dull yellowish; para- 
sitized specimens brownish black or plumbeous. There is a fairly 
abundant secretion of wax more or less hiding the insects beneath. 
The secretion consists of the usual long wax rods from the compound 
wax pores and a fairly copious secretion of semiflocculent or cottony 
wax from dorsum of case. There is a secretion all around of a 
narrow, short rim of fused glassy wax, seen best upon the removal 
of the more abundant flocculent secretion, and which largely per- 
sists on the leaf after removal of case (PI. XI, fig. 2). 

Under the microscope the case is pale yellow to almost colorless. 
Dorsum of case thickly covered with pores which, however, in the 
nonparasitized individuals, are made out with some difficulty. On 
the more central dorsal area, or dorsal disc, the pores are fairly large 
and scattered promiscuously. The smaller pores occur in a sub- 
marginal zone all around the case, and just within margin all 
around is a closely set row of pores somewhat larger than those on 
the dorsal disc (PI. XI, fig. 2). The location of these pores is very 
evident in parasitized pupse (PL XI, fig. 1), which condition ap- 
parently produces rather important structural changes in the .pores. 
In the case of the pores on the dorsal disc there is produced fnmi 
center of pore a short papilla or peg, acute, rounded, or swollen 
at tip. From each of the smaller pores forming the submarginal 
zone is produced a short finger-like process. The pores just within 
margin of case all around show a group of small dark granules 
surrounded by many minute granulations. In the single parasitized 
pupa of jamaioensis^ constituting the type of this species, are to be 
noted the same minute finger-like processes from the submarginal 
zone of pores, but the dorsal pores above mentioned appear to be 
wanting in jamaicensis^ and in comparing the lingulse the species 
are readily seen to be different. 

Margin and dorsum of case apparently without spines, except a 
pair on caudal end of case. 
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On each side of the abdominal region are four compound wax 
pores, and there is a pair present on the cephalic en<l of case (PL 
XI, fig. 5). There are no reduced compound pores on caudal end 
of case as in many species. 

Vasif orm orifice broadly cordate. Operculum subrectangular and 
about twice as broad as long, the ends rounded. Lingula long, ex- 
serted, tapering regularly from base to narrow tip. Two pairs of 
spines arise near distal end of lingula (PL XI, fig. 3). 

AdiUt. — Unknown. 

Type. — ^No. 14765, U. S. National Musemn. Described from a few 
pupae <m leaf, and three parasitized specimens in balsam mount. 

Aleurodicus cocols (Curtis). 
(PI. XII, figs. 1-15; PL XIV, flg. 1 ; text figs. 6-9.) 

Aleurodes coooi$ Curtis, Gardeners' Chronicle, 1846, p. 284. 
Aleurodicus iridescena Cockerell, Psyche, vol. 8. p. 226 (1898). 

This species was described by Curtis from specimens on coconut 
and was transferred to Aleurodicus by Morgan (1. c). Later it was 
fully described by Riley and Howard in Insect Life, Volume V, page 
314, and later Cockerell described what appears to be the same insect 
as Aleurodicus iridescens in Psyche, June, 1898. These three descrip- 
tions and the figures accompanying them are herewith reproduced. 

ORIGINAL DESCRIPTION. 
[Fig. 6 (1. 2, 3, 4, 5).] 

Aleyrodes cocois (the Cocoa-nut Alejrrodes). There is a little white mealy fly 
which sometimes infests the cabbages, and an aUied species has been sent from 
the West Indies, which differs from it in its structure and economy. We are 
indebted to Sir Robert Schomburgk for specimens of this curious and destructive 
insect, the publication of whose history will be acceptable to the cultivator of 
exotics, and it is to be hoped that it may lead to the discovery of some mode of 
extirpating it. Sir Robert says, " On my arrival in Barbadoes, I was forcibly 
struck with the withered appearance of the Cocoa-nut trees, and I have since 
t>e«i told that a disease is prevailing amongst them which threatens to destroy 
aU the Cocoa-nut trees in the island. This remarkable disease showed itself in 
the island after the fatal hurricane in 1831, and there are only a few trees 
which are not afflicted by it It is no doubt to be ascribed to an insect allied 
to Aleyrod€9, A great many of the plantations of Cocoa-nut trees which for- 
merly yielded an income of 200 £ or 300 £ per annum have not a single tree 
which bears fruit The lower leaves die first and fall off, the flowers follow, 
or if nuts should have been formed they dwindle away and do not arrive at 
maturity ; ultimately the budding leaves are attacked, and the crown drops off, 
leaving the withered trunlc 

*' It is considered that this disease has been introduced since the hurricane, 
from some of the neighbouring islands, when it became necessary to replace a 
number of Cocoa-nut trees which had been destroyed ; but some pretend that it 
has been occasioned by the introduction of guano. Smoking, &c., has been of 
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no avail, and aa the losect moat aagadoaaly [dacea Itself under the leaflet, 
where It la protected asalnst the weathM, the heavieBt rain does not alCect It. 
It baa been advised to root np alt Oocoa-nut trees In the lelaad, end after the 
lapae of a year, when It is thought the Inaect may be destroyed, to r^lant tlie 
plantatlona from aeeds Imported from an Island where the Insect does not exlat 
" On carefully examining the leaves of the Cocoa-ont, it Is evident there are 
two distinct insects apou the ander snrbice, an Alej/rodea and a Ooocu*. Tbey 
adhere to the nnder stdft of the leaf; and are anrroanded by a whitlah cottony 
or roainous powder; both sexes of the Alevroie» at rest and with thrir wings 
closed are exhibited, of tlielr natural atse, on a portion of the leaf (flg. 1) |flg. 
6. t], and alao some oval animals producing the white powder In abnndance 
from the margins of their aides, and these I suppose are the larva state of the 
ilet/rodea. There are also nnmbera of while linear cases, aa ahown at fig. 5 
[Og. 6, 5}, which I conceive to be the pupte of a male Coocua; indeed I found 
on* nf the perfect insects sticking to the surface. At flg. 2 [flg. 6. £] I have 
represented the under aide of one of the larvte ; It is oval, concave, ocbreona^ and 
ahlnlng. with six minute legs and ventral wings, like a female Coocus; bnt I 
could not detect any proboscis or antennte. I must, however, observe that the 
Objecta had all suffered from extreme pressure and great beat, and it ia not 
unusual for the proboscis to be 
broken off Id removing audi ani- 
mals from the surface on vbii?h 
they are feeding." 

The winged specimens are 
lai^w than any of our British 
AletP'odeB, and from the neant- 
tioD of the wlnga being dlffennt, 
as well as from the remarkable 
anal forceps of Uie male, this in- 
sect might with great ■iHropriety 
be sqiarated from the geons 
iR on lesf; Aleyrodea. A. cocota Is brl^t 
cartM "^^ '' """'' *' '"™"' *^"*' ochreoua, the head Is rounded, 
the eyes are black, oval, and 
notched on the Inside^ and I think I could discern two minute ocelli on 
on the Inner margins; the antennffi are as long as the thorax, slender, 
and apparently seven-Joluted, basal Joint atoutlsb; second, the longest 
^e rostrum Is stout and moderately long; the thorax la nearly orbicular, the 
scntel distinct, the abdomen short end oval In the male, with the last segment 
long, narrowed, and cylindrical, producing two long incuirved clawa, foiming 
a pair of forceps (flg. 3) [dg. 6, 4]; wings apparently borlsontal in r^tose, 
clothed with white scales or hairs, living tliem a powdered appearance; su- 
perior ample, subeUiptlcal, with a strong costal nervure, and a furcate one 
with a longitudinal nervure beneath It, Issnlug from near the base; inferior 
wings smaller, with a single forked nervure. Six legs slender, hinder long 
but simple; the tarsi blartlculate, basel Joint the longest, the second terminated 
by two slender claws. Female similar, but the abdomen Is ovate-conic, the 
apex terminated by a very acute tranq)arent valve with a small oval hairy 
lobe on each side (fig. 4) [flg. 6. 41 

As Insects will remain in an embryo state for long periods, every vestige 
of the Infested trees should be burnt as soon as they are taken down, and the 
most diligent search must be made after the Alevrodet upon plants of the 
same natural order as the Cocoa-nut, to ascertain if there are not colonies 
established elsewhere. There Is the larva of a little beetle, called BcymiHta, 
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wblch ioKtiojn the Ehiropean AJ^wiei, and It 1b ranarkable that no paraaltlc 
Insect Bhoald have appeared to check the Increaie of the Cocoa-nut apedefl, 
bnt this toay artee from the dlieaee having been Imported without ita usual 
attendant antldota Fumigating with snlpbur would arrest the plague. If it 
could be applied ; but then It ought to be done simultaneoualf to be effectlTe, 
or elae at a season wheo the insects are inactive. — Burlcola. 

bii^t'b and Howard's [ssciuption. 

(FIgB. 7, 8, 9.) 

The egg (fig. 11, a) [flg. 8, a]. — We know the egg only from speclmeuB taken 
from the bodies of gravid females. Length, 0.29 mm. ; greatest width, 0.11 nun, ; 
length of pedicel, QXSM nun. From theee measurements It will be sera that the 
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Fra. T. — AteurodicMt eocola: a. Adult female; t, aide view of abdomen; e, doraal view of 
abdomen: d, antenna; t, bead from aid*; ], coils of torewtng; g, colts of bind wins; 
A, tanuii 1, pulTllliu: jt, adult male: I, claapen. (Prom Btlej and Howard.) 



egg <B broader In proportion to Its length than that of Aleyrodet cttri. The 
pedicel, instead of arising from the base of the egg, has its origin on the side, 
somewhat above the base, as shown at flg. 41, a. No sculpturing Is observable. 

Jiewlv-hatchei iarva, first stage (flg. 41, b) [fig. 8, &]. — What we assome 
from Ita sice to be the first stage has been spnrlnglr found in a more or less 
dried up condition upon the leaves of guava received. It Is 0.41 mm. long and 
0.19 mm. wide, regularly elliptical, flatt«ied and smooth. Twelve hairs of med- 
ium length protnide from each side. Antemue short, apparently flve-Jolnted, 
JoInU subeQuaL Hostrum one-Jointed, arising from a point half way betweMi 
the middle of the body and the anterior extremity. The dorsal anal pore is 
distinct, and the long conical organ protrudea 

Larva, intermediate stage (flg. 41, d, g) [fig. S, d, g]. — A stage intermediate 
between tbe newly hatched larva and that which seems full grown has been 
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found and carefully studied. It is flattoied, of short, oval form, 1.02 mm. long 
and 0^ mm. wide. The legs are plain and are short, stout, and apparentlj 
three-Jointed. The basal Joint is very stout, nearly as broad as long; the 
second Joint is slender, about twice as long as broad; the third Joint is very 
short, and bears a single, stout, curved hook. The rostrum is distinct* one 
Jointed, and three filaments protrude. Bach abdominal segment bears laterally 
a large, complicated pore, from which protrudes a glassy filament, short in this 
stage, but very long in the following. A smaller pore is situated Just laterad of 
the base of the antenna and those on the anal and pre-anal segments are smaller 
than those on the others. Antennse six-Jointed. Joint 1 short, stout; Joints 
2 and 3 long, sub-equal in length, and each five times as long as 1; Joint 4 
one-half as long as 2 or 3 ; Joint 5 one-half as long as 4, sharply pointed at tip. 
Dorso-anal pore large, distinct ; protrusile organ conical in shape, supported by 
a tri-lobed chitinous framework. Entire dorsal surface of body fin^ granu- 
late, the ventral surface granulate laterally to the large porea Each ventral- 
abdominal segment bears a transverse row of eight small secretory pores, each 
of which seems to be tri-cellular. 

Adult larva (fig. 40) [fig. 0]. — Closely resembles the preceding, except that 
it is much more convex, and has very long glassy filaments and an abundant 




Fig. 8. — Aleurodicus cocois: a. Egg ; h, first larva ; o, leg of same ; d. Intermediate larra. 
dorsal view; e, protrusile organ of same; f, secretory pore of same;. if, intermediate 
larva, ventral view ; h, margin of body of same. (From Riley and Howard.) 



secretion of white wax. Abdominal segments very distinct, arched anterodor- 
sally, with a medium longitudinal ridge. The skin of this larva splits 
transverso-dorsally along the hinder edge of the thorax, and from the middle 
of this slit medially and longitudinally to the cephalic end of the body. From 
this double slit the pupa presumably emerges. 

Adult female (fig. 39, a) [fig. 7, a]. — Length, 2.1 mm. ; expanse, 4.1 nun. Color 
dull honey-yellow ; eyes darker ; abdomen, when swollen with eggs, much lighter 
and bordered with abundant waxy secretions. Antennae six- Jointed. Basal 
Joint short, stout; Joint 2 (scape) twice as long, equal to it in width; flagellum 
rugoso-annulate ; Joint 3 longest, more than twice as long as 1 and 2 together, 
and equal in length to 4, 5, and 6 together. In dried specimens it becomes espe- 
cially constricted at two points ; Joint 4 rather more than half as long as 3 ; Joint 
5 less than half as long as 4 ; Join 6 equal in length to 5. Joint 6 with a bristle 
at tip, the other Joints with sparse, short bristles. Head conical when se^i 
from above, the rostrum plainly 2-Jointed, but t)erhaps with a basal Joint; the 
apical Joint acute, nearly as long as the preceding Joint. Eyes pyriform, large. 
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Two ocelli, large and coasplcnouB. Wings large, subop&que, median rein 
divided et two-thirds wing length. Coeta of fore-wing finely crenulate to tip, 
furnished with sixiree brtstlee arldng below edge of wing. Costa of hind wing 
with 8 or 9 rather long bristles or hairs near base. Legs slender, moderately 
long, hind tibia wlt^ an Internal row of bristles, tarsi 2-Jolated, two large tarsal 
books, with a median basal book-like appendage much smaller than tbe lateral 
hooks. Abdomen with six plain tergltes, bnt five visible nrltes. Sixth terglte 
bearing a pronounced median curved papilla ; ovipositor acute. 

Adult male (fig. 39, Jt> [flg, 7, k]. — Resembles the female except In being 
more slender and longer by virtue of the 
two targe forflcnlar claspers, nearly as 
long as tbe entire abdomen and which 
gave the average specimen a total length 
of 2.8 mm., as against 2.1 mm. for the 
female. Between the two claspers Is a 
short curved style rather more than one- 
third tbe length of the claspers. SixQi 
terglte bears a median papilla and tbe 
fourth urlte a similar one. Color of 
abdomen much darker than In female, 
particularly at hind border of segm^its; 
claspers still darker. 

COCl 



Agrees with A. aiiarumis In having 
some blackish coloration at the forking 
of the wlng-veln, but differs In having 
the body and legs a deep chrome yellow, 
and the eyes not divided. Length of an- 
terior wing 2 mm.; wings noticeably 
Iridescent ; a blackish line on the costs. 
Papie along the mtd-rlb of the leaf, as 
in Aleurodicut puMnala (Uaskell as 
Aleurodea), surrounded by abundant cot- 
tony secretion. Pupte dark grey or 
plumbeous, varying to brownish, struc- 
tural characters as usual In the genus. 
Vaslform orifice semicircular; operculum 
very broad, broadly truncated at end. 
Four large round orlflcea on each Ode of F»a. O.—AUaroHait oooofi: a, BUd of 

margin, but not nearly so largeas Maskell g,jgy ^^ Howard.) 

figures for puhiTMta; four very much 

smaller orifices In the caudal region, laterad of the raslform orldce, the two 

hindmost nearer to each other than are the anterior ones; two of the large 

orifices at the cephalic end, and also four Bmail ones as In piUvinata, but they 

are very minute. 

Hab,— Ocean beach between El Faro and San Pedro, Tabasco, Mex., June 12, 
1S9T, on " Jlcaco," a bush with large leaves growing on the sand flats (Town- 
send) Div. Bnt. 7824. 

In the original description there is little given by means of which 
this species could be distinguished from others in the same genus. 
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Realizing this, Riley and Howard made a careful description of the 
form. The material upon which their descriptions were based is 
preserved in the bureau collection, and the following includes a study 
of this same material. Unfortunately, a slight marking on the fore- 
wings of the species was not considered of importance by Riley and 
Howard, as it was no doubt overlooked by Curtis. This oversight 
has led Cockerell into the error of redescribing the form as indescens. 
Now, ho^wever, that Riley and Howard's specimens, CockerelPs types, 
and many other examples are at hand for study, there is little doubt 
that all these forms are the same species. 

DESCRIPTIVE REMARKS. 

Pupa case. — ^The pupa cases representing the Riley and Howard 
material and those composing Cockerell's types, as well as numerous 
others, are identical in structure as follows: The case (PL XII, 
fig. 2) is surrounded by a row of bristle-like hairs inserted on the 
dorsum just within the margin. There are usually 13 of these to a 
side. Chie pair of long, prominent caudal hairs is also present. 
Margin entire, and within it all around (Pi. XII, fig. 7) is a row of 
large, simple, boat-shaped pores and the submarginal area is covered 
with very many minute, simple ones. Along the median thoracic 
region there are four pairs of small tubercled setae and on the cephalo- 
lateral portion a pair of large compound pores of the type illustrated 
in Plate XII, figure 6. The abdominal region has along each side 
four large compound pores similar to the thoracic pair, and on either 
side of the vasiform orifice are two reduced ones. The vasifonn 
orifice is nearly cordate and just cephalad of it is a pair of seta^, one 
on each side. The operculum is subelliptical, broader than long, and 
armed caudad with two prominent bristles. The lingula is conical, 
exserted, and possesses two pairs of bristles. Both operculum and 
lingula are minutely setose. 

On the imderside (PI. XII, fig. 3) the mouthparts, legs, and 
antennae are distinct The trophic tubercle is large, the labium quite 
distinct, while the setae are usually carried in the form of a loop. 
The antennae are of two segments, 0.33 mm. long, and the proximal 
segment is short, subcylindrical, and unarmed. The distal one is 
much longer and annulated. At its distal end a short unguis is 
present and at the base of this a fringed sensorium. The legs are 
short, thick, of two segments, and armed with a solitary curved claw 
(PI. XII, fig. 4). 

There is considerable variation in the size of the pupa cases, and on 
this ground it might be possible to separate iridescens from cocois. 
Since, however, we have considerable difference in the cases of the 
latter species, depending upon locality and food plants, it seems 
hardly justifiable to select the larger specimens and call them a differ- 
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Plate XII. 




Aleurodicus cocois. 




Fig. 9.— Proximal costal margin of forewing. Fig. 10.— Distal costal margin of same. Fig. 
11.— TTead of adult. Fig. 12.— Antenna of adult. Fig. 13.— Vasiform orifice of adult. Fig. 
14.— Foot of adult. Fig. 15.— Male genitalia. ( Original. ) 
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ent species. On the other hand, we have specimens from the Canal 
Zone in which the pupa cases are of quite a different form from the 
usual tjrpe, being broader. There appear three varieties, one with a 
large and comparatively elongate pupa, one with a small elongate 
pupa, and one with a broad pupa. In these there appear no struc- 
tural differences. The larger material, that which we might call the 
iridescens material, has an average of 1.22 mm. by 0.92 mm., the 
smaller material an average of 1.06 mm. by 0.76 mm., while the Canal 
Zone material, lot No. 6768, has an average of 1 mm. by 0.89 mm. 
The largest specimen found in any material was 1.26 mm. by 0.98 mm. 
and the smallest 0.98 mm. by 0.7 mm. 

The arrangement of the pupse upon the leaf in reference to the 
median vein and the waxy secretion developed about them is similar 
in Cockerell's type of iridescens and in cocois (PL XIV, fig. 1). The 
difference in host* would easily account for the slight difference seen. 

Adults. — Some variation is shown in the adults, first, as to size and, 
secondly, as to wing marking. The type of Cockerell's iridescens in 
the U. S. National Museum collection is a small male and will be 
discussed under that sex. The vertex (PL XII, fig. 11) is rounded 
and the antennee (PL XII, fig. 12) are of seven segments, not six, 
as stated by Riley and Howard. Segment III is much the longer; 
II, IV, and V nearly equal in length, while VI and VII are some- 
what shorter. All the segments are imbricated, and V and VII are 
armed with fringed sensoria. The paronychium of the foot is the 
usual spine, and the basal segment of the tarsus is nearly twice as 
long as the distal one. The f orewings are armed on the costal margin 
(PL XII, fig. 9) with* conical hairy projections and two alternate 
rows of large bristle-like hairs. The remainder of the margin (PL 
XII, fig. 10) lacks these hairs. The wings are marked with two 
dusky patches, one from. the costal margin crossing the radial fork 
and the other at the distal extremity of the wing. In most forms 
these patches, especially the distal one, are very indistinct, but many 
degrees of intensity of shading occur, and in specimens from Pro- 
greso, Yucatan, lot No. 3286, the clouding is quite marked. Some 
dry specimens in which we were not able to distinguish any marking 
showed it quite plainly when balsam mounts were made. 

The female genitalia are of the ordinary Aleurodicus type. The 
forewing is 2.15 mm. by 1.15 mm., the hind tibise 0.77 mm., and the 
tarsi together 0.307 mm. 

The males show a great range in size. This is shown in a compara- 
tive measurement of parts. The type of iridescens has claspers 0.4 
nun. long, and the width of the genital segment is 0.22 mm. In ma- 
terial of cocois^ from different regions and hosts, a range from 0.4 
mm. to 0.92 mm. is met with in the claspers, depending upon the 
size of the individual. The average seems to be nearly 0.8 mm. In 
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the wings a similar variation is met with. In endeavoring to deter- 
mine whether Cockerell's type was different from the forms of oocois, 
a large series of male wings was measured. Some were found smaller 
than Cockerell's irideacena and some larger, while in every case the 
relative position and lengths of the veins were practically identical 
The average length of the f orewing is 2 mm. and its width 0.89 nun^ 
nnd the hind tibiae average 0.7 mm. 

The species is represented from the following localities and upon 
the following hosts : 



liOoaUty. 


Host. 


Collector. 


• 

Bureau of EntomolQKf 
No. 


Port of Spain, Trinidad 


Guava 


H.Carsodola 

C. H. T. Townaend. . . ^ 

'^. Knftb ...... 


Qualntanoe No. 32S7. 


£1 Faro smd Ban Pedro. Mexico 


«J(Oftfi(>>> 




{Mdeteem), 
Progreso. Yucatan 


Coee6Uba%vifera 

Coo(MiQt palm 


(U. 8. Nat. Mus. 
Type No. lATtl). 
QnaintanfW No. SiM. 


BarBados, West Indies 


Sir Daniel Morris 

Dr. A. Ernst 


QnalntaiK^ No 17W 


Venesoela 


O^iavs..' 




Isthmian Canal Zone 


QuavaCT) 


S. A.Sohwart 











Aleurodicust consporcatus Enderlein. 

(Fig. 10.) 

AleurodUma conspuroatus Bnclerlein, Stett Bnt Zeit, 1900, p. 282. 

The following is Enderlein's diagnosis of this species. It is un- 
known to us in nature, but evidently shows a relation to species more 
generalized than those of this genus bj the retenticm of the cubitus 
(Enderlein^s analis). When all the stages are known, it may be 
necessary to remove it to one of the earlier g6nera. 



ORIGINAL DESCRIPTION. 

HeU brftnnllch gelb, Augen gran; Beine blass oekergelblich ; SpitBenhRlfte 
des Abdomen gran, Selten der Basalh&lfte ockergelb. Abdomen sebr schmal 
nnd schlanir ( ^ ), letztes Glled etwa 2| mal so lang wis breit, vorletztes etwa 
BO lang wie breit, beim 9 gedmngen nnd kuns. Endzange des ^ sebr lang and 
scblank, nnd erst am Ende nacb iimen umgebogen, etwa } des letzten Segmentes ; 
Penis In Form eines st&bcbenfSrmigen Anbangs am Grunde der Zangen nnd 
zwlscben Ihnen, sebr knrz (nur etwa i der Zangenlftnge), dtbin nnd senkrect^jt 
anfgericbtet Stimrand von oben geseben eine etwas abgemndete recbtwtnklige 
Bcke bildoid. 

Flligel byaUn, weiss bestUubt; Vorder- nnd HinterflOgel mit klelnen, on- 
regelmHssig geformten, brannen, spftrlicb verteilten Flecken. Die Coeta im 
Vorderfltlgel fein, aber deutlicb; der Radialramus (r) in beiden Flflgeln in der 
Mitte stark nacb dem Aussenrande zu nmgebogen. Der Cubitus endet in beiden 
Fltigeln an der Hinterecke des Aussenrandes ; Im Vorderfltigel 1st er nabe d^ 
Basis stark, nabe dem Ekide scbwacb welllg gebnchtet Analis Im Vorder- 
fltlgel fein aber deutlicb bis zur Miindnng In der Mitte des Hlnterrandes xu 
verfolgen; im Hinterfliigel feblt sie. In beiden Flflgeln erreicben Media nnd 
cu nicbt ganz den F^iigelrand, der Radialramus endet ziemlicb welt vom Eltlg^* 
rand entf emt 
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K5rperlAiige S 2.5 mm., $ 2 mm.; Abdomlnallttnge ^1.75 mm., $ 1 mm.; 
VorderflOgellange ^ 2.6 mm., $ 8 mm., Hinterflttgellange ^ 2.1 mm., $ 2.75 
mm. GrOsBte VorderflOgelbreite ^1.5 mm., $ 2 mm. QrOfMite Hinterflflgel- 
breite S IM mm., $ 1.5 mm. 

Sdd-Brasllien. Santa Catharina. 18 Exemplare (8^ and 10 $). Oesam- 
melt Yoa Ltiderwaldt. 

Ty^ea Im Stettiner ZSoologtschen Musemn. 

[Translation.] 

Clear brownish yellow. Compound eyes gray. Legs pale ochre- 
yellow, lower half of abdomen gray, the lateral part of the basal 




Fig. 10. — Wings of Aleurodicu$ oon9purcaiu9. (Redrawn from Enderlein..) 



half ochraceous yellow. Abdomen very small and narrow (male), 
its last segment about two and one-half times as long as wide, 
penultimate segment about as long as it is wide, in the case of the 
female short and contracted. Final forceps of the male very long 
and attenuated, at its termination curved inward, about at the dis- 
tance of three-fourths of the last segment. Penis in the shape of 
staff-like appendix at the base of the forceps and situated between 
them, very short (only about one- fourth the length of the forceps), 
thin, and erected in a perpendicular direction. Front margin of the 
head, viewed from above, forming a somewhat rounded rectangular 
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Wings hyaline, powdered with white. Both the forewings and 
the hind wings provided with small, irregularly formed, brown 
spots that are sparsely scattered. Costa in the forewing fine, but 
distinct. Badial sector (r) in both wings strongly bent in the middle 
toward the exterior margin. In both wings the cubitus terminates 
in the hind corner of the exterior margin. Cubitus in the forewing 
is strongly sinuate at its base, but near its end it is only sli^tly 
undulated and sinuate. "Analis" in the forewing fine, but can be 
followed distinctly as far as its bouchare in the middle of the pos- 
terior margin, not present in the hind wing. Media and cubitus 
in both wings not quite reaching the margin of the wings, and the 
radial sector terminating quite a distance from the margin of the 
wings. 

Length of the body, male 2.5 mm., female 2 mm.; length of 
abdomen, male 1.75 mm., female 1 mm.; length of forewings, male 
2.5 mm., female 3 mm.; length of hind wings, male 2.1 mm., female 
2.75 mm.; greatest expanse of forewings, male 1.5 mm., female 
2 nrni.; greatest expanse of hind wings, male 1.15 nmi., female 
1.5 mm. 

Southern Brazil, Santa Catharina ; 13 specimens. 

Aleorodicus destractor Mackie. 
(PI. XIII, figs. 1-7; PL XIV, flg. 2.) 

Aleurodicus destructor Quaintance, Mackie, Philippine Agrlcnltural Review, 
vol. 5, p. 142 (1912). 

Coconut leaves infested with this insect were received August 22, 
1911, from Mr. G. E. Nesom, director of agriculture, Manila, P. L, 
with the statement: 

This scale is often found upon the stems of young fruit and in some cases, 
due to their presence, the tree is unable to set fruit. According to the natives, 
trees infested with this Insect often die. Many of the owners of coconut groves 
in the vicinity where this scale is prevalent are rather frightened, and seem 
to believe that if something is not done to check this insect their groves will 
be completely destroyed. 

From the above it would appear that this insect is an important 
enemy of the coconut, exceeding, perhaps, in destructiveness its 
congener cocois^ long known from the West Indies. 

DESCRIPTION. 

Egg. — ^About 0.31 mm. long, elongate in shape, yellow to brownish 
in color, dusted with powdered wax. Stalk short, eggs prostrate cm 
leaf. Shell delicate, collapsing upon escape of larva, unmarked. 

Pupa case. — Size 1.38 to 1.5 mm. long by 0.83 to 1 mm. wide, 
&[ubelliptical to ovate in shape; some examples narrowed cephalad* 
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Aleurodicus destructor. 

Fig. I.— Pupa cose. Fie, 2.— Vadtorm oiinee of pupa case. Fig. 3,— Compound por» o( 
pupacsae. Fig. i.— Margin of pupa case. Fig. .S.—Forewliig of adult. Fig. a.— Coslol 
mugin oF lOrEwlng. Fig. T.— Foot at adult. [Uil^nal,) 



Fig. 1.— Pup/eof Aleurodicuscocoison Leaf, Showinq Waxv Secretion. tOniQiNAL^ 



FlQ. 2.— Pup« o 



T>ch. SgnM IT. B. 
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Fie. I.— Pupa osae. Fig. 2.— L*g of pupa. Fig. 3.— Anienna of pupa. FIr. 4.— 
Vasiform orifice of mipa. Fin. S.—Compountl pores ol pupo. Fig. S.— Margin 
nt puna. Flj;. 7.— Forewing of adult. Fig. «,— Costal margin oFsamf. Fie. 
9,-HHiilofailuit. FFk. W.-AnlcnnaomauU. Fig Il.-Rwtoladull. Fig. 
K'.~Male genitalia. Fig. Ij— VaFirormorlfliv ofaiiult. (DriKltinl.) 
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ALEunoDICUS OUPPVII. 



—Eke- Fig. 2.— l"upQ case. Fig. 3 



uiFonn oriBix of pup> oe 



1.— Compound pores o( pupa cose- FfE- S.— Margin ul pupa case. Fig. 6. — 
Forewlng ol adult. Fig. 7.-CosUil margin of rorewlog. Fig. 3.— Anleaiia or 
adult. Pig. S— Foot of adult. Fig. 10.— tfele gooTtaUa. Fig. H.—Samc, 



FiQ. 2.— PuP>e 



Plate XVIII. 



^ ALeuBomcus guppvii. Showing Waxy Secretion of Pop*. 
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Dorsum but little convex, body segments quite distinct in the dried 
specimens (PL XIII, fig. 1). There is a very copious secretion of 
white wax covering the lower surface of the infested leaves and 
completely hiding the insects beneath (PL Xni, fig. 2). The wax 
rods, from the compound wax pores, are unusually long, attaining 
in more perfect specimens a length of from 12 to 15 mm. Generally, 
however, these rods are more or less broken and are intermingled 
with bands or plates of wax from the marginal wax tubes. There 
is a short vertical fringe of white wax often persisting on the leaf 
after the pupa case has disappeared. 

The color is yellowish to brownish, some specimens, as seen under 
hand lens, being dark brown. The empty case is colorless. There 
is a narrow marginal rim composed of the short, squarish wax tubes, 
the incisi<ms being shallow and acute (PL XIII, fig. 4). On the 
dorsum there are seven pairs of very conspicuous compound wax 
pores, six pairs on the abdomen about equally developed, and a pair 
on the cephalic region of about half the size of the former. From 
the marginal area all around arise a series of spines, 10 to 12 on a 
side, and there is a pair cephalad of the vasif orm orifice. 

Yasiform orifice subcordate, about as wide as long. Operculum 
subrectangular, about twice as wide as long. Lingula spatulate, 
rather short and broad, bearing a pair of spines (PL XIII, fig. 2). 
The rudimentary legs and antennae are quite evident on the ventral 
surface, and exhibit the usual structures for the typical forms of this 
genus. 

Adult. — ^A single imperfect male was found among the pupae on 
the leaves. The wings are without markings (PL XIII, fig. 5). 

This species, from the structure of the pupa case, suggests neg- 
lectu8j common on Anona spp., guava, Ficus^ etc., in the West In- 
dies, but differs in that the wings are not spotted or banded, in the 
large size of the two caudal pairs of compound wax pores, and there 
are differences in the lingula. From cocois it differs in nmnerous 
particulars, as will be noted on comparison. This is the third species 
of this genus recorded from outside of tropical America, though it 
may have been introduced in the Philippines along with its food 
plant 

Type. — No. 14766, U. S. National Museum. Described from nu- 
merous eggs, pupae in balsam mounts, and infested leaves. 

AleurodlcuB dugesii CockereU. 

(PI. XV, flg& 1-13; PI. XVII, fig. 1.) 
AleurodUmt dngeHi CockereU, Can. Ent, vol. 28, p. 302 (1896). 

Specimens of this species are in the Bureau of Entomology collec- 
tion from several localities in Mexico, and on several different food 
plants, as follows : Oaxaca, on Hibiscus; Guanajuato, on Anona and 
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HibiscuB rosa-miensis ; Guadalajara, on Hibiscus; and on mulberry, 
locality unknown. The original description by Prof. Cockeiell fol- 
lows: 

Length 1} mm. ; length of anterlcnr wing, 21 mm. ; Its greatest breadth nearly 
1} mm. Pale grayish-ochreous, covered with white meal, abdomen beneath 
shining silver. Wings white; upper wings iridescent, with markings alniibir 
to those of A, omatua, but very pale gray and quite different in detalL There 
are four gray bands crossing the wings, of which only the third and fourth are 
joined by a longitudinal band. The first (basal) band bends abruptly inwards 
after crossing the main nervure, which branches so near the base of the wing 
that there are practically two nervures, the first gray band failing in the ani^ 
between them, but strong again beyond the second Second gray band broad 
as far as the first nenrure, just beyond it interrupted broadly, but continued as 
a large, nearly circular gray patch, the greater part of which Is above the 
second nervure, which it meets at its fork ; after that failing, but reappearing 
strongly a little way down the lowest branch of the nervure and thence paaring 
downwards, becoming yecj faint Fourth band broad, passing across tlie end 
of the fork, bent inwards, joining the continuation of tlie third band after the 
break, itself forking at its lower end The curve of the fourth band leaTes a 
white apical area in which there is a gray spot There is also a gray spot at 
the tip of the second nervure. 

The pupae occur on the under sides of the leaves and are of the usual type^ 
oval, fiat, pale ochreous, with white mealy powder. 

Habitat — Guanajuato, Mexico, on Hihisoua rosorginensis. Sent by Dr. Alfred 
Dug^s in great quantity. Dr. Dug^s writes that it is also found on the large- 
leafed Begonia and other plants, and it does not appear to do them a great 
deal of harm. It is the first AleurodUms described from Mexico, and is most 
nearly allied to the Jamaican A. omatus, Ck>ckerell. The genus now includes 
five species, all neotropical except the U. S. A. asarunUa (Shimer, 1867). 

DESCBIPnVE REMARKS. 

Egg. — About 0.3 mm. long ; stalk short, from one side of end ; color 
dusky; shell unmarked. 

Pupa case. — Size rather variable, from 1.15 to 1.3 mm. in length, 
by 0.7 to 0.85 mm. in width. Ovoid or subelliptical in shape ; brown- 
ish in color, as seen on leaf, varying to plumbeous in some speci- 
mens, probably parasitized. Case moderately convex, raised some- 
what by a vertical fringe all around of white wax (PL XVII, fig. 1). 
Dorsum of case powdered with dirty white wax, and from tiie com- 
pound wax pores are produced the usual brittle glassy wax rods 
(PI. XV, fig. 1). 

Under microscope, empty case colorless, except the prominent 
lingula, which is dark brown. Abdominal segments distinct Margi- 
nal fifth or sixth of case all around with many small round simj^e 
wax pores (PI. XV, fig. 6). On dorsum also are seven pairs of com- 
pound wax pores, one on cephalic end and six on abdomen, the last 
two pairs being much reduced (PL XV, fig. 6). There is a pair of 
s^ong spines on caudal margin of case. 
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Vasiform orifice large, cordate, about as broad as long. Oper- 
culum short and broad, the caudal margin concave. Lingula very 
prominent, spatula te, dark brown in color, bearing distally two pairs 
of spines (PI. XV, fig. 4). On ventral sur&ce legs and antennse are 
quite distinct. 

Adtdt female. — Forewings about 2.4 mm. long by 1.8 mm. wide; 
legs long and slender. Hind tibia 0.9 mm. long; basal tarsal joint 
0.23 mm. long, distal tarsal joint 0.14 mm. long. 

Adtdt male. — Essentially as in female, though tibia and tarsus are 
slightly longer in each case. Valves of forceps long, narrow, and 
strongly curved at tip (0.86 mm. in length). 

Type.— No. 14764, U. S. National Museum. 

Aleurodicos gruppyii n. sp. 
(PI. XVI, figs. 1-11; PL XVII, fig. 2; PI. XVIII.) 

This species was received from Dr. F. W. Urich, Port of Spain, 
Trinidad, May 25, 1911, on Rheedia latiflora L. The large brown 
maculation on forewing of adult insect readily separates it from any 
form heretofore described. The insect infests the lower surface of 
the large leathery leaves of its host plant, principally the basal two- 
thirds (see PI. XVIII). This area is more or less covered with a 
powdery white wax secreted from the abdomen of the adults, in 
which are embedded the immature stages. 

DESCRIPTION. 

Effff. — Size about 0.32 by 0.16 mm. Subelliptical in outline, the 
stalk very short, attached to one side of end of egg. Color on leaf 
brownish; lighter under transmitted light, without markings (PI. 
XVI, fig. 1). 

Pupa case. — Size rather variable, averaging about 1.13 by 0.70 mm. 
Elliptical in outline, the dorsum but little convex, though the case is 
prominently raised from the surface of the leaf by a vertical rim all 
around of white wax. Dorsum void of secretion, except the usual 
glassy wax rods from the compound wax pores. This secretion, how- 
ever, is meager, the rods being short and fragmentary (PI. XVI, 
fig. 2). 

On leaf, under hand lens, the color is yellow or brownish-yellow; 
and imder microscope yellowish white to darker. Margin of case 
with very light crenulations, but no distinct marginal rim. On the 
submarginal area, however, are innumerable closely set small pores, 
forming a broad band all around the case (PI. XVI, fig. 5). 

On the dorsum are seven pairs of compound wax pores (PI. XVI, 
fig* ^)? one pair on the cephalic region and four pairs on the ab*- 
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dominal region, and two pairs of smaller pores on anal s^m^its; 
on caudal end of case there are two pairs of scalelike markings on 
the thorax, and a pair of simple pores near cephalic mai^gin. Ab- 
dominal segments distinct. 

From within the margin of case all around arises a series of slender 
spines, or setee, about 12 on each side. There is a pair of minute 
setae just cephalad of the vasiform orifice, and two pairs of setae are 
present on the thoracic region. 

Vasiform orifice (PI. XVI, fig. 8) subcordate to subcircular, little 
longer than wide. Operculum subrectangular, concave on distal 
margin, almost twice as wide as long. Lingula as usual, spatulate, 
with two pairs of spines on distal end. Operculum and lingnla 
minutely spinose. On ventral surface of case the legs are quite 
evident, terminating in a single, hooked claw. Antennse as usual, 
two-jointed, the distal joint numerously ringed. 

Adult female, — ^Length 1.9 to 2 mm. Forewing^ length 2.60 mm., 
width 1.23 mm. Body and wings dusted with white wax, and there 
is a copious waxy secreticm from ventral surface of abdomen of both 
sexes. General color of head and thorax dark brown to blackish, 
abdomen bright red; legs, margins of wings, wing veins, and an- 
tennae reddish. 

Eyes plumbeous, constricted, the smaller division below. Fore- 
wing (PL XVI, fig. 6) marked across the middle with a conspicuous, 
broad brownish band. This arises from the cephalic margin of the 
wing and extends caudad usually beyond the media well toward the 
caudal margin of wing. Hind wing without markings. 

Antennae as usual (PL XVI, fig. 8). Tibia of hind leg 0.8 mm. 
long; first tarsal joint 0.26 mm., second tarsal joint 0.13 mm. in 
length. 

Adult mcde. — ^Length 1.3 mm. ; valves of anal forceps 0.7 mm. long, 
curved, inserted in the cylindrical anal segment (PL XVI, figs. 10, 
11). Forewing 2.1 mm. long by 0.95 mm. wide^ marked as described 
for female. Hind wing unmarked. General color dusky to blackish, 
more or less covered with white waxy powder. 

Type. — No. 14768, U. S. National Museum. Described from num^- 
ous eggs, pupae, and adults of both sexes. Dedicated to Mr. P. L. 
Guppy. 

Aleurodioas JamaioenslB Ck>okereU. 

(PI. XIX, flgB. 1-5.) 

AleuroiiouB jamaicensis OockereU, Proc. Acad. Nat. Sci., PhUa.« voL 54, 
p. 280 (1902). 

The type of this species consists of a single parasitized pupa case 
in a balsam slide mount. From this scant material and the imp^^ed 
original description we are quite unable to obtain an adequate con- 
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ceptioa of the characteristics of this form. Prof. CockerelFs de- 
scription follows: 

ORIGINAL DESGBIFTIOK. 

Al€urodicu8 jamaicengU was collected by the writ^ at Kingston, Jamaica, 
In 1893. The pupa Is small (hardly li mm. long), with vertical walls, margin 
resembling that of pulf>inata ;jco\or bright yellow, with a brownish dorsal cloud, 
and a diamond-shaped black patch Just anterior to the vasifonn orifice. Other 
characters shown in fig. 2. 

DESCBIFnVE REMABKS. 

Pupa case. — Size 1.3 mm. long by 0.89 mm. wide. CoIot yellow, 
with dark brown markings as shown in the figure. . There is a sub- 
marginal area all aroimd marked with many simple wax pores which, 
in the present specimen, have mostly developed short, stout, spine- 
like structures, probably due to parasitism (see coccolohosj p. 50) • 
On the abdomen are five pairs of compound pores, the caudal pair 
being much reduced in size. (The usual cephalic pair is also prob- 
ably present, but can not be verified in the specimen at hand.) 
Caudal margin of case with a single pair of spines. Margin entire. 
Vasiform orifice cordate, about as broad as long. Operculum short, 
about twice as broad as long^ ends rounded ; caudal margin coarsely 
sinuate and bearing a pair of spines. Lingula large, exserted, sub- 
spatulate, bearing distally two pairs of spines. 

Type. — No. 14771, U. S. National Museum. 

Aleurodlcus holmesll (Haskell). 

(PI. XIX, figs. (^11; PL XXI, fig. 1.) 

Alevrodes holmesii Maskell, Trans. N. Z. Inst, vol. 28, p. 435 (1895). De- 
scribed as Aleyrodes by Maskell and transferred to Aleurodicus by 
Oockerell (BuL 67, Fla. Agr. Bxp. Sta., p. 644, 1906). 

ORIGINAL DESCRIPTION. 

Larva dnll-yellow, elliptical, flattish ; length about 1/80 In. Margin thickened, 
almost entire, the cr^nnlations being very mlnnte and confnsed. Dorsum bear- 
ing, on the thoracic region, six strong rather short spines; of these, two are 
median, the four others submarginal. In the earliest state theie is no fringe, 
but in the latest stage there is a fragmentary short fringe of white wax. 

Pupa-case dnU-yellow, rather lighter colored than the larva ; form elliptical, 
flattish, and rather thick; length about 1/26 in. Abdominal segments moder- 
ately distinct Dorsum bearing a snbmarginal series of strong short spines; 
two of these on the c^halic region and four on the post^or abdominal region 
are large and conspicuous, the other eight (four on each side), on the thoracic 
region, are smaller. From these spines is produced a quantity of white waxy 
secretion, which is very fragmentary, often entirely absent; it scarcely ever 
seems to completely cover the dorsnm. Margin very distinctly and conspicuously 
cr^iulated with large thick segments; these produce a fringe of closely- 
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adjacent waxy tvbeB, which at first is flat, thai becomes a rather thick ring or 
cushion, and at last becomes so thick as to raise the pupa somewhat high abore 
the leaf, and then it seems as if resting on a very elegantly-flated white wall; 
vasiform orifice snbelliptlcal, with concave anterior edge and broadly rounded 
sides and end ; operculum broad and short the posterior edge concave ; lingnla 
very long, extended beyond the orifice, subcylindrical, with emarginate sides and 
compressed extremity, the end rugose, with four rather long and many very 
short sets or hairs. 

Adult form unknown. 

Hab. in Fiji, on Psidium sp. My specimens were sent by Mr. R. L. Holmes. 

The arrangement of the dorsal spines, and the peculiar lingula, will distin- 
guish this species. 

DESCRIPTIVE REMARKS. 

The type of this species was unfortunately not in the Maskell col- 
lection. We have received, however, what is evidently the same in- 
sect from Mr. R. S. Woglum, of this bureau, collected at the Botanic 
Garden at Buitenzorg, Java, January, 1911, on a plant of the family 
Sapindaceae, from which material we have drawn up the following 
description : 

The larvce and pupee occur promiscuously over the underside of the 
leaves, though when few or moderately abundant they occur more 
along the midrib and larger veins. The surface of foliage on infested 
plants is more or less covered with the usual growth of " sooty fun- 
gus," nourished on the excretion from these insects. 

Egg. — Size about 0.2 by 0.1 mm., subelliptical, the distal end 
pointed. As seen on leaf, dark-brown to blackish in color; many 
specimens iridescent, without markings. Stalk attached at basal end 
and about twice length of egg. Eggs scattered promiscuously over 
leaf and prostrate. In hatching the shell splits longitudinally in two 
equal parts, which are held together at base (PL XIX, fig, 6). 

Larva (first stage). — Size about 0.26 by 0.153 mm., elongate ellip- 
tical in shape, though scnnewhat narrowed caudad. Around the mar- 
gin is a short rim of white waxy secretion. Color on leaf light brown, 
under microscope light yellowish to whitish. Eye spots reddish, 
elongate, and often divided. Margin without evident crenulations, 
except a shallow and variable sculpturing on cephalic end. Dorsum 
uniform, without evident pores, but little convex. Margin all around 
with minute setfle, the two caudal pairs strongest. Vasiform orifice 
relatively large, cordate in outline, about as wide as long. Oper- 
culum half as long as orifice, the sides rounded. Lingula ^patulate, 
little if at all extended, minutely spinose. 

Pupa ease. — Size about 1 by 0.53 mm., elliptical in outline^ the 
dorsum little convex; case raised on a vertical rim, all around of 
white wax, apparently deflexed from the large wax tubes on margin 
of case. In addition to the above secretion the dorsum is covered 
with a plate of fused wax, through which project the compound wax 
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pores, and the body segments are fairly well indicated (PL XIX^ 
fig. 7). From the compound wax pores are produced rather short, 
brittle, glassy wax rods, usually much broken and lying over surface 
of leaf. CSolor on leaf dirty white to yellowish, the empty case dear 
white. There is no well-marked marginal rim. The margin bears 
all around conspicuous short wax tubes, broadly rounded distally 
(PI. XIX, fig. 11). Abdominal segments moderately distinct, tho- 
racic segments less so. On each side are six compound wax pores, a 
pair on cephalic region, and five pairs on abdominal region. Fr<Mn 
the center of each of the two caudal pairs of wax pores and from the 
cephalic pair arises a strong, brownish-colored process or spine, 
which is quite conspicuous and morphologically appears to corre- 
spond with the central rod-like process in the compound pores in 
other species of the genus. 

This spine-like structure is also present in the remaining wax 
pores, though much reduced (PI. XIX, figs. 8 and 9). There is a 
pair of minute spines on the caudo-lateral margin. 

Vasiform orifice (PL XIX, fig. 10) subcircular in outline, the 
cephalic margin a straight line, a little wider than long. Operculum 
short, about twice as broad as long, cephalic margin straight, caudal 
margin broadly concave, and the ends rounded. 

lingula large, spatulate, somewhat narrowed at base, and bearing 
distally two pairs of spines. Operculum and lingula minutely setose. 

On ventral surface of case legs and antennee inconspicuous; legs 
short, amical, without daws. Ant^mse short, subcorneal, ending 
in a spinulous process and apparently but one-segmented. These 
structures differ notably from! those in typical forms of the genus, 
wherein the antennse are two-jointed, the distal joint long and ringed, 
and each leg terminating in a single claw. 

A dult — Unknown. 

Alearodloiia ntirl^etua n. sp. 
(PI. XX, flgs. 1-11; PI. XXI, flg. 2.) 

Guava leaves infested with this insect were collected by Mr. Albert 
Koebele, at Para, Brazil, in 1882, and forwarded to the Bureau of ' 
Entomology. Specimens of the same insect were also received from 
Bobert Newstead on Fieus bengdlenais and Anona sqv/mvosa, collected 
in Demerara in 1892. With the appearance of the description of 
Aleurodicw anonm by Douglas in 1892,*® the above two lots of ma- 
terial were erroneously referred to (monoe and so labeled and carried 
in the Bureau of Entomology collection, as was also a distinct and 
much larger species, with clear wings, A. giganteua, collected by Mr. 
Koebele December 28, 1882, at Pemambuco, Brazil. 
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The senior author in rtud3^ing the forms of Aleyrodidie in tiie 
bureau ooUection^^ accepted these determinations without critical 
examination of the material, and thus fell into the error of using the 
pupiB of neglecttis and the adults of giganteus in characterizing 
anonm in the table of species (1. c, p. 43), and these two species were 
ciMifused in stating the geographical distribution and food plants of 
anonoB (p. 44). A. neglectus differs from anoncs in that the wings of 
the adult are spotted with dudcy. In anoncB the wings are stated to 
be snowy white. A. anonce differs from giganteus in its smaller size 
and in the shape and structure of the pupa case, notably the presence 
on the caudal region of the two pairs of reduced compound pores, 
quite absent in gig(mteu8. 

Alewrodicvs neglectuB was also received from H. Caracciola, Port 
of Spain, Trinidad, September 28, 1896, on Anona reticulata; and 
again, from Trinidad, June 7, 1907, on coconut, from Mr. O. W. Bar- 
rett March 11, 1911, a further lot of material of this species was 
forwarded by Dr. F. W. Urich, Port of Spain, Trinidad, on Anona 
squamosa. The species is therefore known from Para, Brazil, and 
Trinidad, and from the following host plants : Anona reticulata^ A. 
squamosa^ Anona q>. (Brazil), and tiie coconut, Cocoa nuoifera. 

This insect and A. destructor on coconut fnnn the Philippines are 
noteworthy on account of the large size of the compound wax pores 
of the pupa case and the rather elongate and distally narrowed 
lingula. 

DBSCSIPTIOK. 

Egg. — ^Length 0.3 mm., light yellow, unmarked; stalk very short; 
egg lying prostrate on leaf (PL XX, fig. 1). 

Pupa case. — Size about 1.3 by 0.92 mm., broadly elliptical in out- 
line. Dorsmn little convex; the body segments distinct (PL XX, 
fig. 2). There is a copious secretion in the form of more or less 
fluted bands or masses of white wax from the simple dorsal and sub- 
marginal wax pores, extending out on leaf all around, several times 
the width of the case. From the compound wax pores are produced 
the long glassy wax rods usual in the g^ius, but their length in this 
k species is remarkable and very similar to A. destructor. The pupe 
on the leaf are quite hidden under the large mass of wax, which ren- 
ders them quite conspicuous. In the copious wax on the lower sur- 
face of the case the adults occur in numbers. There is evidenced a 
tendency to congregate along the midrib of the leaf, though individ- 
uals are also scattered over the general leaf surface (PL XXI, fig. 2). 

The color of the case, denuded of wax, is yellowish to darker, some 
specimens varying to pliunbeous. Margin of case apparently entire ; 
just within margin all around is a closdy set row of simple wax 
pores (PL XX, fig. 6) and similar pores are scattered generally orer 
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Aleurooicus ornatus and Aleurochcus pulvinatu& 
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the dorsum and from them is produced the waxy secretion before 
mentioned. On the dorsum of case are the usual compound wax 
pores (PL XX, figs. 4, 6) from which arise the long curling wax rods. 
In the present species the pores are unusually large, measuring 0.064 
mm. in diameter. These pores occur as follows: Four pairs on the 
abdominal region, two pairs of smaller pores on the caudal end of 
case, and two on each side of the vasiform orifice. On the cephalic 
end of the case is also a pair, thou^ they are somewhat smaller than 
the pores on the abdomen. 

Within the margin of the case all around is a row of spines, 11 or 
12 to each side. There is also a pair of spines just cephalad of the 
vasiform orifice. 

Vasiform orifice (PI. XX, fig. 3) subcordate; operculum rectan- 
gular, about half filling the orifice, the caudal margin notched on 
each side, and bearing a pair of spines. Lingula exserted, elongate, 
and narrowed distally more than usual and with two indentures on 
each side near end, from each of which arises a strong, often curved 
spine. On the ventral surface the legs and antennae are distinct. 

Advlt female. — Length of body about 1.7 mm. Length of fore- 
wing 2.27 mm. ; width 1.16 mm. AntennsB (PL XX, fig. 10) seven- 
jointed, usual ; third segment 0.26 mm. in length ; hind tibia 0.81 mm. 
in length ; first tarsal segment 0.2 mm. in length and distal segment 
about half as long. 

Color rather uniformly yellow to darker, legs and antennae paler, 
eyes greenish. Forewings (PL XX, fig. 7) of both sexes with dusky 
markings. Hind wings unspotted. Wing surface somewhat irides- 
cent. Adults seem to occur promiscuously amcmg the pupae, more 
or less covered by the waxy secretion of the immature stages. 

Type. — No. 14774, U. S. National Museum. Described from abun- 
dant material of infested foliage and eggs, pupae, and adults in bal- 
sam mounts. 

Aleorodicas onuttus Gockerell. 

(PL XXII. figs. 1-4.) 
Aleurodicus omatus Cockerel, Bnt Mo. Mag., vol. 29, p. 106 (1808). 

We know this species only from the type material in the U. S. 
National Museum (t3rpe No. 14778). 

OBIGINAL DBSCBIPnON. 

The Imago, from head to the tip of the wings, measures somewhat oyer 2 mm., 
and stmctoraUy agrees bo weU with the two known specleB of the genus, that 
I ahonld not have ventured to bring it forward as new, were it not for 13ie beau- 
tiful grey markings of the narrower upper winga l^ese markings, which dis- 
tinguish the insect at a i^ance, consist of four broad, transverse gray bands^ 
and a longitudinal band running from the outermost to the margin a Uttle 
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below the apex. On the upper half of the wing (i. e. above the central nermre) 
the bands are nearly straight and about equidistant, but they mo«tly enlarge 
about the middle of the wing, the third and fourth being Joined by the inward 
prolongation of the longitudinal band. The third band is interrupted below its 
middle, and Its lower part is Joined to the second band, of which it appears an 
oblique branch. The true prolongation of the second band bends obliqn^y in- 
wards, and is Joined at one point to the first band. The second band is alao 
Joined to the first by a thin process in the region of the central nerrure. For 
the rest, the Insect is white, with the abdomen slightly yellowish. The larta 
is grey, with white secretion. The antennse, legs, venation, glands of larva, 
etc., seem to be practically as in A. anatuB, and need not, therefore, be described. 

DE8CHIPTIYE REBCARKS. 

Pupa case. — ^Elliptical, about 1 mm. long by 0.84 mm. wide. CJolor 
under microscope yellow, darker centrally. Margin of case lightly 
crenulate. Dorsum little elevated, segments distinct (PI. XXII, 
fig. 1). Just within margin of case all around is a series of wax 
pores, resembling somewhat in structure the compound wax pore, aiid 
secreting long slender wax rods (PL XXII, fig. 4). On caudal mar- 
gin of case are two pairs of spines, and just within margin all around 
is a series of spines, the exact number of which can not be deter- 
mined on account of the imperfect condition of the single pupa case 
in the type material. There are four pairs of the usual c<»npound 
wax pores on abdomen and a pair on cephalic end of case (PL XXTT, 
fig. 8). 

Vasiform orifice broader than long, subcordate; operculum short, 
twice as broad as long. lingula protruded and very long (0.15 mm. 
from base to tip) , spatulate, with two pairs of strong spines at caudal 
end. The unusually large lingula resembles that of dugesii^ though 
it is not dark in color as m that species (PI. XXII, fig. 2). 

Advlt female. — ^Length of forewing about 2 mm.; width about 1 
mm. Body reddish brown. Eyes reniform, plimibeous. L^igth of 
fore tibia 0.46 mm. Length of fore tarsus 0.27 mm., the segments 
subequal in length. Wings banded with dusky, as shown in Plate 
XXII, figure 5, and about as described by Prof. Cockerell. 

Alenrodious pulvinatus (MaskeU). 

(PI. XXII, figs. 6-9.) 

AleurodeB pulvinata Mask^l, Trans. New Zealand Inst, vol. 28, p. 4S9 
(1895). 

In the Maskell collection of Aleyrodidse loaned to the Bureau of 
Entomology by the New Zealand Institute are two examples of the 
pupa case of this species, in balsam slide mounts. This insect has in 
general the type of case of cocois^ but presents distinctive differences. 
While originally described as an Aleyrodes by Maskell, its resem- 
blance in structure to Aleurodicus was recognized by the describer, 
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and it was later referred to this genus by Cockerell. The original 
description and remarks by Maskell follow: 

Larva not observed. 

Pupa-case dark orange, with two broad lateral longitudinal bands of dark- 
brown, which do not touch the margin, and which denote the inclosed insect. 
Form roundly elliptical, the cephalic extremity sometimes slightly depressed; 
dorsum slightly convex ; abdominal segments moderately distinct Length about 
1/20 in. The dorsum bears, some distance within the margin, a series of 
twenty-two tubercular pores, glands or spinneret orifices. Of these, four on 
the extreme cephalic region are small, with simple circular orifices; the next 
two (one on each side), on a level with the rostrum, are large and conspicuous, 
consisting of a cylindrical tube with wide circular orifice; the next four (two 
on each side) on the median thoracic region are rather small, but larger than 
the anterior cephalic ones and have circular multiocular orifices; the next 
eight (four on each side) on the abdominal region are similar to two large 
ones near the rostrum; the last four (two on each side) near the abdominal 
extremity are about equal in sixe to the four on the cephalic region, and are 
simple. The margin is very finely striated, but not craiulated; and for some 
distance within it the dorsum is covered with great numbers of very small 
circular spinneret orifices, but these do not extend to the median dorsal regions. 
There is no fringe, properly speaking, but all the organs Just described produce 
secretion as noticed presently. Vasiform orifice rather broader than long, the 
anterior edge slightly concave, the posterior edge broadly convex; operculum 
small, covering about one-third of the orifice, with both edges concave, the 
anterior very de^ly, the posterior less, depressed ; lingula very long, extending 
some distance from the orifice, roundly conical, with two rather long sets near 
ttsttid. 

The spinneret tubes and orifices above mentioned secrete a large quantity of 
snow-white waxy threads closely felted, and also, scattered amongst these, 
several long straight glassy rods, which are very brittle; these rods, when 
closely examined, are seen to be very delicately fluted. The threads appear to 
be produced from the very numerous minute spinnerets, and the rods from the 
rows of larger tubes. It results from the absence of small spinnerets on the 
median dorsal regions that the pupa case in those parts is uncovered; conse- 
quently, it appears as if lying on a thick ring or cushion of cotton, from which 
fact I have derived its specific name. 

On turning over the pupa case and dissolving the waxy matter, the rudi- 
m^itary feet and antennse are clearly visible ; the feet are thick and short, the 
antemue rather long, sl^ider, and in the latest stage numerously ringed. 

Adult form unknown ; but from the appearance of the rudimentary wings in a 
late pupa examined, which was almost on the point of emerging when it died, I 
believe that the fore-wings will be dark and banded with dark-brown, or perhaps 
black. 

Hab. In Trinidad, West Indies. My specimens were sent by Mr. F. W: Urich. 
I think the plant is Jatropha sp. 

It has been necessary to be particular in describing and figuring the details 
of spinnerets, etc., in this species, on account of its similarity in some respects 
to three West Indian insects: Aleurodicus anonce, Douglas and Morgan; A. 
cocoia, Curtis, and A, omatuSj Oockerell. I have already, in my introductory 
remarks, mentioned that these and other authors employ frequently the term 
** larva " to doiote indiscriminately what I take to be both the larval and the 
pupal states. Now, first, as to color : the ** larva '' of A, anona is said to be 
'^ochreous," that of A. coooU (as far as I can make out) is similar; that of 
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A, orM4u9 is '' grey.** No autbor meotionB dark longitudinal brown bands* socfa 
as tbose wbicb are so conspicnons in A, pulvkMa. Wbat is much more impor- 
tant, in A, anonw Mr. Morgan gives fourte^i " lateral infandlbullform compound 
spinnerets*' and "secreting glands." A. cocoia (ap. Riley and Howard) bas 
also fourteen ; A. omatus bas glands " practically as in ^1. anonw; " but in 
A. pulvinata tbere are twenty-two of these organa No author mentions minute 
dorsal spinnerets within the margin, such as those which are so extremely 
numerous in A, pulvinata; yet, as these appear to be certainly the producers of 
the ring of waxy threads, they are of Importance. As regards the vasiform 
orifice and lingula, I find those of A, anoncB (which Mr. Morgan curiously terms 
the anus, colon, and ilium '*) and those of A. cocois not greatly dissimilar; in 
fact, they may be said to be practically identical. These organs are not men- 
tioned for A. omaius. In the figure 41B of A. cocois (Ins. Life, 1893, p. 314) 
the lingula of the adult female is shown as protruding considerably from the 
abdomen ; probably this will also be the case in A. pulvinata. 

I believe that the wings of A. pulvinata will be not far removed from the 
darkly banded ones of A. omatus, but in the face of the statement that the 
" larva " of that species is " grey," and in the absence of any further informa- 
tion, I shall not at present so identify the insect, nor shall I yet rel^ate it to 
the genus Aleurodicus. 

DESCRIPTiyE REMARKS. 

Pupa case. — Size 1.38 mm. long by 1.15 mm. wide; very roundly 
elliptical, but little convex (PL XXII, fig. 6). As described above, 
there are along each side two broad and irregular Icmgitudinal bands 
of dark-brown color in the derm, and there is a light yellow or semi- 
transparent longitudinal band along the central dorsal area. We are 
unable to verify Maskell's description in reference to the "twenty- 
two tubercular pores, glands, or spinneret orifices." It seems clear 
that the tubercles of certain spines were mistaken for wax pores. Chi 
the type specimens ihb tubercular spines are to be made out with 
considerable certainty, a series all around case, well within the mar- 
gin, 10 or 11 on each side, as shown in the figure. There is also a pair 
of spines on caudal end of case. There are seven pairs of compound 
wax pores (PL XXII, fig. 8), one on cephalic end, and on the abdo- 
men are four pairs of large and two pairs of small pores. There is a 
pair of spines just cephalad of the vasiform orifice, and three pairs 
on the thoracic region toward the median line. Also on the thorax 
are two pairs of stellate, transparent spots. The margin of case is 
entire. Just within margin all around is a closely set row of minute 
tubular wax pores resembling those in cocois. Also as in cocois j there 
is on the submarginal area all around a broad band of minute simple 
wax pores. 

Vasiform orifice (PL XXH, fig. 7) broadly cordate, broader 
than long, cephalic margin straight Operculum considerably lMX>ader 
than long, anterior margin straight, sides rounded, caudal margin 
ooncaye and minutely setose, bearing distally two pairs of spines. 
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Aleurooicus trinioaoensis. 

Flc. 1.— Pupa ease. Fig.2.— VosLlormortnce. Flir.3.— MatfrtnotpupBCasc. FiK.4. 
fompounit war pore. Fi(!.5,— Forowlni!. FiR.n.— naapcrsotmafo, Ftc. 7.— ITci 
oladull. Fit!. 8.— ["upn! on leaf, BhoirinitwaivaMrclionolpupit and trails olwi 
U'li by aduMs. (Fig. I-r, original; flg. N,trom\Jrteh.) 



Plate XXIV. 




ALEUROOICUS (LECANOIOEUS) OIQANTEUa 
FiK. l.—F-tf. rig.2.— Pupaoiiso. dorsul vtcw. FLr. 3.— Pupa. 



.. _ „ _ . . . , . _1 rten-. FlK- 1.— V«sl- 
icootpuiiBCBsc. FiK. 6.— Compound pom of piipu ca'H'. Fie. fl.—Marein or pupa case. 
ForpwlnE of Bilult. Fig. 8.-Cus(al mai>:ln onorowliic. Kir 9.-Heiid oladillU Fie. 
o( aduil. Fig. II.— Foot of adult. Fig. 12.— Malt Ecnllalia. (Ort^imJ.) 
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Almirodioas trinidadentli n. tp. 

(PL XXIII. figs. 1-8.) 

Specimens of this insect were received from Dr. F. W. TJrich, 
Trinidad, on March 27, 1912. The pupse are similar to those of 
dugesii and omatua in that they possess a very prominent lingiila. 
The adults, however, are nearer to those of cocois. 

DESCRIPTION. 

Pupa (PL XXIII, fig. 1). — Color yellowish; empty case trans- 
parent, with very faint shadings around the base of sonie of the com- 
pound wax pores. These pores are arranged in seven pairs, one 
thoracic pair and six abdominal. The two caudal pairs are reduced. 
The spinnerets of the compound pores (PI. XXIII, fig. 4) are ex- 
tended into rods which are about half the length of the outer cup and 
the central process protrudes some distance from the opening of the 
pore. Margin (PI. XXIII, fig. 3) entire and just within it, all 
around, a series of disc-like pores. Vasiform orifice (PL XXIII, fig. 
2) subcordate in outline, the anterior margin straight, and the latero- 
caudal " fold " armed on each side with a bristle. Operculum rec- 
tangular, transverse, with the caudal margin slightly indented. Lin- 
gula very large and exserted, the distance from the anterior mar- 
gin of the orifice to the tip of the lingula being about twice the 
longest diameter of the operculum. Botib lingula and operculum are 
setose and the former is armed with four spines. Shape elliptical, 
broadest slightly caudad of middle. Size 1.36 mm. by 0.9'28 mm. On 
the leaf the waxy secretion does not present a thick mass, but is com- 
posed of a large number of distinct waxen rods, many of which 
become broken (PL XXIII, fig. 8). The marginal fringe is com- 
posed of a series of fine distinct waxen rods. 

Adult. — Color yellowish, the abdomen and appendages of some 
specimens tinged with reddish. Eyes dark brown. Forewings 
marked with four dusky areas as illustrated in Plate XXIII, figui*e 5. 
The intensity of these markings varies considerably and in some speci- 
mens they are hardly noticeable. In others the two dusky areas on 
either side of the radial fork become united into a band. Hind 
wings unmarked, excepting a shaded margin sometimes present along 
the proximal portion of veins. Vertex (PL XXIII, fig. 7) rounded; 
claspers of the male (PL XXIII, fig. 6) long and narrow, with the 
tips sometimes dusky. Penis short, slightly curved. 

Forewing 1.9 by 0.96 mm.; of female 1.6-2.08 mm.; of male 2.16 
mm. ; claspers from base to tip 0.64 mm. ; last abdominal segment 0.56 
mm. ; penis 0.288 mm. 

Type. — TSo. 14777, U. S. National Museum. Described from speci- 
mens in balsam and dry specimens on infested foliage. Taken on 
coconut. 
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Sabff«niui LSCAHOIDBUS n. mibgen. 

Insects with the characters of the subgenus Alewrodicua^ excepting 
that the vertex of the adult is bilobed and the lateral margin of the 
pupa case is deflexed, curving under the ventral surface. The pupc 
are devoid of the reduced compound pores near the vasiform orifice. 
Lingula of pupa usually exserted ; that of adult narrow and included. 

Type, giganteus n. sp. 

Species of Subgenus Lecanoideus. 

A. Pupa case large and broad, with the anterior pair of compound pores near 

cephalic extremity mirabUU, 

B. Pupa case elongate, with the anterior pair of compound pores a considerable 

distance from the cephalic extremity giganten*. 

Aleurodieos (Leoanoideos) crisranteos n. sp. 
(PI. XXIV, figs. 1-12; PI. XXV.) 

This aleyrodid was collected by Mr. Albert Koebele at Pernam- 
buco, Brazil, December 28, 1882. The host was not stated by Mr. 
Koebele, but appears to have been a species of Ficus. As stated 
with reference to A. neglectus^ the present species was also carried 
in the Bureau of Entomology collection as anon<B Douglas, and this 
latter was thus erroneously listed from Pemambuco, Brazil. This 
is the largest species of the g^ius thus far recorded, although a much 
larger member of the family, Udamoselia pigmefUaria (p 25) from 
South America, has been described by Enderlein,^* with a wing 
length of 5.5 mm. and a body length of 7 mm. 

DESCKimON. 

Egg. — Elongate, about 0.4 mm. long. Stalk short; eggs lying 
prostrate on leaf, on which they are scattered promiscuously ; brown- 
ish in color and without markings (PI. XXIV, fig. 1). 

Pupa case. — ^Length from 1.5 to 1.85 mm. Width 0.9 to 1 mm.; 
elongate, somewhat narrowed at each end. Convex, the sides de- 
flexed in mature specimens, resembling a lecanium scale (PI. XXIV, 
figs, 2, 3). Pupae are covered by a very abundant secretion of whit© 
wax, of a generally flocculent appearance (PL XXV). Examined 
mor» particularly, there will be observed a group of vertical columns 
considerably higher than the case is wide, from the abdominal region 
of the dorsmn, very compact at the base, but separating more or less 
into separate bundles distally. This secretion appears to arise from 
the abdominal segments, extending completely across the dorsum, 
from the compound wax pores on each side. Also in this columnar 
type of secretion are found the glassy wax rods from the compound 
wax pores which in this species are comparatively slender and short 
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There is also a copious secretion of minute cottony wax threads, 
from a broad submarginal zone or band of small simple pores com- 
pletely around the case. From the margin or edge of the case there 
is a secretion from the tubular wax pores (PL XXIV, fig. 6) which 
extends downward, more or less, under the pupa case in the form 
of an amorphous wax plate. The color is brownish to very dark 
brown. Some specimens, however, have a distinctly reddish color, 
though such individuals are comparatively few. The empty case is 
very light brown, without distinctive color markings. 

The dorsum and margin of case are without spines. On each 
side of the abdominal region are four compound wax pores (PI. 
XXIV, fig. 5) and a pair of similar though smaller pores occurs 
on the cephalic end of case. The two pairs of small compound pores 
present on the caudal end of the case, in many members of the genus, 
are absent in this species. 

Vasiform orifice (PI. XXIV, fig. 4) subcordate, considerably 
wider than long. Operculum about twice as wide as long, the basal 
comers rounded, the caudal margin somewhat concave. 

Lingula large, exserted, spatulate in shape, bearing toward distal 
end two pairs of spines. On ventral surface, legs and antennae 
very evident; basal segment of leg large, subglobose. Distal seg- 
ment of leg longer than basal, finger-like, ending in a single curved 
claw. 

Adult female. — ^Length from head to tip of abdomen about 2.75 
mm. ; length of f orewing 3.60 to 3.75 mm. ; width 1.70 to 1.75 mm. 
(PI. XXrV, figs. 7 and 8) ; length of hind tibia about 1.23 mm. ; 
length of basal segment of tarsus 0.32 mm. ; length of distal segment 
0.16 mm. 

Color of body and head light brownish, the legs and antennae 
paler; wings white, without markings, more or less dusted with 
powdery wax. Ventral surface of body of the insect with light 
flocculent wax apparently secreted from the abdomen. Some leaves 
show paths or trails of white wax, evidently made by the adults 
during the course of their movements (see PI. XXV) . Eyes of the 
usual constricted form. Antennae about 1 mm. in length ; segments I 
and II about equal in length to segment VI ; segments VI and VII 
subequal; segment III about one-sixth shorter than segments IV to 
VII, mclusive (PI. XXIV, figs. 9-12). 

Male. — ^Having the general appearance of the female. Genital 
valves long and slender, penis short and curved near distal end. 

Type. — ^No. 14767, U. S. National Museum. Described from abun- 
dant material of eggs and pupae on leaves, and adults on card points, 
and all of these stages in balsam mounts. 
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Aleurodicas (Leeanoldeas) mirablliB Coeker^U. 
(PL XXVI, figs. 1-^; PL XXIX, flg. 1.) 

Aleurodicua mirahiUa CockerelL Psyche, voL 8, p. 225 (1898) ; Idem, p. 300 
(1899). 

ORIGINAL DESCRIPTION. 

Pupa (late larva?) If mm. loag, after boiling transparent and colorless, 
except some brown stains in the thoracic region. Month-parts distinct and well 
formed ; rostral loop short ; legs present, very stout, with sanall, hooked claws. 
Form oblong, quite elongate, with a border densely dotted with round glands; 
anteriorly this border is very narrow, and at the extreme hind end it ceases, 
but all along the sides it is extremely broad. The cephalic porti<m of the insect, 
the hind end, and the lateral margins within the border, are also densely dotted 
with glands. Abdomen distinctly segmented, but the segmentation does not 
extend to the border. On each side of the abdomen are four curious large 
glandular processes, of the type of those in A. holmesii Mask. Lingula trowel- 
shaped, extending considerably beyond the broad operculum ; at each side of the 
base of the lingula is an angular prominoice. The general type of these jwrts 
is that of A, pvlvinaia Mask., but while the lingula is equally long, it is in 
our insect gently bowed out at the sides ; and the two bristles at the end of the 
lingula in nUrahUis are not nearly so long as in pulvinata. 

Externally the insect appears as a large mass (5 to 10 mn). long) of snow- 
white cottony tufts, irregularly disposed, from the midst of which spring many 
very long curved white threads. The pupa itself is entirely covered. 

Hab. — Boca del Usumacinta, Tabasco, Mexico, July 8, 1897, on ** Laurel,** 
which is not our plant of that name (Townsend) Div. Ent 7984. This re- 
markable insect resembles AleurodUma in several respects; when all its stages 
are known, it will probably be referred to a new genus. 

Prof. C. H. T. TownsBid found this species in quantity at Minatitlan, Mexico, 
April 25, 1898, on the underside of Anona leaves. Fortunately, he secured a 
single $ adult, which shows that the insect belongs to Aleurodicus. The an- 
terior wings are slightly over 2 mm. long and about li mm. broad ; white, with 
two very pale gray bands ; the first crossing the wing Just before the fork of the 
median vein, but interrupted for a space below the vein; the second a dilute 
transverse cloud not far from the apex of the wing. Body about 2 mm. long, 
exclusive of the forceps, which are about i mm. €k>lor of body and legs very 
pale yellow ; base of abdomen white ; thorax betwe^ wings light orange. An- 
temue orange at the middle; eyes pale greenish, not divided. Easily known 
from A, anotuB Morgan, by the markings on the wings of the adflt, and the 
lingula longer than the operculum in the pupa. 

Type.— So. 14770, U. S. National Museum. 

DESCRIPTIVE REMARKS. 

This insect in structure of pupa case closely resembles giganteus. 
The dotted border to which reference is made by Prof. Cockerell is 
really the deflexed portion of case, seen through the derm above, the 
margin resembling a suture in the derm (PI. XXVI, figs. 1, 2). In 
general shape the case resembles a lecanium scale. There are four 
pairs of the usual compound wax pores on the abdomen, and a simi- 
lar pair on the cephalic end (PI. XXVI, fig. 4). The true margin is 
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Aleurooicus (Metaleurooicus) carcmnl 
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Aleurodicus (Metaleurodicus) minimus. 

Fig. 1.— Pupa case. Fig. 2.— Vasiform orifice of pupa case. Fig. 3.— Compound wax pores 
of pupa case. Fig. 4.— Margin of pupa case. Fig. 5.— Forewlng of adult. Fig. 6.— Costal 
margin of fore\%ing. Fig. 7.— Head of adult, fig. 8.— Antenna. Fig. 9.— Foot of adult. 
Fig. 10.— Male genitalia. (Original.) 
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folded under the case and ends in a series of doeely set, superimposed 
wax tubes (PL XXVI, fig. 5). Vasiform orifice (PL XXVI, fig. 8) 
broadly cordate, considerably wider than long. Operculum short and 
broad. Lingula large, protruded, arrow-shaped, with two pairs of 
spines, distally. On ventral surface, legs and antennae very evident 
Basal segment of legs large, subglobose ; dismal segment longer than 
basal, finger-like, ending in a single strongly curved daw; antennie 
long, numerously ringed as usual. 

Adult — ^The adult we have not seen. It differs from gigantevs in 
being smaller, and in the wing markings as described by Cockerell. 

Subgenus HBTALEXTBODICtlB n. subgenus. 

Forewing with the venation of Aleurodicua^ but with radius^ much 
longer; antennae and feet similar to Aleurodicvs; vertex rounded; 
claspers of male short and thick; penis rather long; pupa case with 
compound wax pores, but these are different from those of Aleurodi- 
CU8, being of the type illustrated in Plate XXVI, figure 8 ; lingula of 
vasiform orifice of pupa setose, short, included, and armed with four 
spines; that of adult broad, large, and exserted. Size small. 

Tyi)e, mifdmus Quaintanoe. 

Specibs or Subgenus Metaleubodious. 

A. Abdomen of pupa case with five pairs of equal sized compound pores and 

on cephalo-medlan portion of abdomen a stellate structure surrounded 
by simple pores • altissitnus, 

B. Abdomen of pupa case with five pairs of compound pores of which the caudal 

are the largest; forewing with a dark macula within the radial 
fork minimus. 

C. Abdomen of pupa case with four pairs of compound pores; forewing with 

a dark macula below the radial sector oardM, 

Aleurodicos (Metaleorodicus) altisslmaB (Qoaintance). 
(PI. XXVI, flg& 6-11; PI. XXIX, fig. 2.) 

Aleurodcft aJtiasima Qualntance, Tech. Ser. 8, Div. Bnt, U. S. Dept Agr., 
p. 20, (1900). 

ORIGINAL DESGKIPnON. 

Larva. — Slae about 0.89 by 0.52 mm. ; yellowish white. A series all around 
of about 30 setse. On dorsum are 5 pairs of moderately developed setse, a pair 
on cephalic segment, a pair on each of the thoracic segments, and a pair at 
vasiform orifice. Margin of case slightly crenulated. On the dorsum a few 
pores may occur somewhat prcHniscuously, and there are a few groups of pores 
around the margin. This stage In many respects approaches quite close In 
structure to the pupa-case 

Pupa-case. — Size about 1.79 by 1.26 mm. ; subovate, narrowed cephalad. Ck>lor 
of young pupee, yellowish to white, and usuaUy without other coloration. In 
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more mature examples the color may vary from whitish to those more or U 
mottled with brownish, with extreme cases almost uniform brownish black, 
though in these latter cases such examples have plainly been parasitised, and 
this color may have resulted from this fact Typically, this brownish coloration 
occurs in dashes, from the outer margin inward, varying distances, and nwre 
or less radially. Along the dorsi-meson there is a more or less clear longitudinal 
central stripe, with an interrupted stripe of dark brown on each side, theee lat- 
ter varying considerably in extent and distinctness. In well-marked speclmeiis 
the radial wedge-shaped dashes may extend quite into these subdorsal bands of 
dark brown. 

Pupa-case, when young, with moderately rounded keel, otherwise flat; at 
length becoming somewhat convex, and raised on an unusually high vertical 
fringe of white wax. There \b no lateral fringe, but Just within the margltt 
all around there is a series of groups of waxen rods. These rods arise from 
groups of from usually 22 to 26 circular pores. Each bundle of rods is sor- 
rounded with a rather short cylinder of wax, forming a sheath at base. In- 
dividually, the rods are rather small, glistening white, and inclined to curl at 
tip. These wax bundles vary considerably in length, but are, as a whole, short; 
curling outward and downward from the case. Along central dorsal regton is a 
broad and somewhat matted secretion of wax extending from vaslform orifice 
to cephalic &ad and covering the rounded keel. On each side of this central 
dorsal secretion is a curved and narrower secretion extending from just laterad 
of vaslform orifice to cephalic end. These three dorsal lines of wax may be 
much interrupted transversely, particularly in younger examples, but in older 
cases each is usually continuous. 

There is a very narrow marginal rim and the margin of case is minutely 
crenulated. Just within the margin all around is a series of rather lon^ and 
slender tubercled set«e, about 30 in all, or 15 on each side. The pores of the 
submarginal groups are rather small, simple, and circular. These may vary 
considerably in number in the different groups, and an occasional pore occutb 
outside of group. These groups of pores are usually in the brovmlsh coloration 
extending in from the margin. There is usually a group of very small pores 
on each side of vaslform orifice, and a very pretty group on each side of the 
second abdominal segment. This consists of an irregular circle of small pores 
with a central rotate figure. The usual series of brownish colored compound 
pores with cylindrical rim and central rod are present, though comparative 
smalL On caudal end 4 of these pores occur in almost a transverse row, 
caudad of orifice, and from this 3 extend cephalad on each side to about the 
fourth abdominal segment 

Vaslform orifice cordate, about as wide as long. Operculum subrectangular, 
About twice as wide as long. Lingula large, broad, spatulate shaped, ext^iding 
quite to caudal margin of orifice and bearing the usual two pairs of subter- 
minal sets. Margin of orifice extended upward all round, but more pronounced 
caudad, into a thin and somewhat fiuted rim. Operculum and lingula mi- 
nutely setose or punctured. On the v^itral surface the reduced legs and 
antennae are quite distinct 

Adults unknown. 

When the adult is discovered it will very likely prove to be an Aleurodicut. 

Collected by Mr. C. H. T. Townsend, July, 1897, at San Francisco del Peal, 
Tabasco, Mexico, on a plant called "Palo de Gusano." Div. Itot, No. 7979. 
Described from numerous pupa cases. 

Type.— 1^0. 14763, U. S. National Museum, 
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Aleorodlcns (Mataleurodiciis) oardini Back. 
(PI. XXVII, figs. 1-10.) 

Aleurodicus cardirU Back, Can. Bnt, vol. 44, pp. 14S-151 (1912). 

Dr. Back's original description is as follows : 

Bffg. — ^About 0.26 mm. long, width about 0.076 mm, Elongate oval, uniformly 
pale yellowish, unmarked. Pedicel short ; egg lying prone on leaf, often entirely 
surroimded and concealed by fluffy waxen secretions of the adult Eggs laid 
without regard to arrangon^it on leaf. 

Larva. — Crawling first instar. Length about 0.319 mm.« width about 0.12 
mm. Elongate oval, pale yellowish white in color without darker markings or 
waxen secretions. Thirteen pairs of marginal spines, short, the posterior two 
pairs longer; a fourteenth pair located on venter near margin on cephalic end 
of case. Spine on lower side of distal third of antenns and terminal spine of 
antennae proportionately longer and more distinct than in A, citri or A, nubifera. 

Pvpa case, — Length about 0.94 mm., width about 0.64 mm. Subelllptical, 
elevated on a vertical marginal waxen fringe. Ck>lor yellowish to yellowish 
white, after emergence empty case whitish, semltransparent ; parasitized speci- 
mens appear blackish either throughout or in spots. Margin entire, without 
pattern of any sort; near margin is a series of wax pores. On venter near 
margin are ^ghteen or twenty inconi^icuous bristles seen only with high magni- 
fication ; of these, three pair, one cephalic, and two caudad, are more conspicu- 
ous. On dorsum nearer the margin than center are five pairs of round, well- 
defined compound pores, four pairs on abdominal segments and one pair on 
cephalic region. Ophalad of vasiform orifice is a pair of minute bristlea Vasl- 
form orifice elongate cordate, about 0.09 mm. wide at base, and about 0.1 mm. 
long from base of operculum to tip of llngula ; cephalic margin straight, caudal 
and [end] evenly rounded. Operculum subelllptical nearly one-half as long as 
orifice. Llngula broad, extending well beyond caudal end of orifice, on distal 
fourth which usually lies beyond caudal end of orifice with two pairs of com- 
paratively long setae. Rudimentary legs and antennse as usual. 

From wax pores on dorsum, there may be frequently seeaa. protruding white 
glistaiing waxffli rods which frequently break off and fall about the pupee as in 
P. persem. The dorsal surface of case usually becomes, especially towards 
maturity, well dusted with a thin coating of wliite secretions, and at times a 
very narrow, downwardly directed marginal fringe may be seen outside the 
vertical fringe. 

Adult, — Length, i, about 1.16 mm.; forewing, 9, 1.39 mm. by 0.62 mm.; 
iBigth hind femur, 0.26 mm. Length hind tibia, 0.35 mm.; l^gth hind tarsi, 
0.18 mm. ; length claws, 0.08 mm. ; 9 proportionately larger. Yellow, covered 
with whitish waxen secretion ; ^es red, not divided, but distinctly constricted. 
A line extending along side of head, interrupted by upper portion of compound 
eye, the lateral callosities of prothorax, indistinct traces along suture of proxi- 
mal segments of abdomen, and portions of vasiform orifice, all blackish. Wings 
beautifully iridesc^it, with deep violescoit r^ections, a small prominent round 
brownish spot about 0.06 mm. in diameter on each fore and hind wing just 
behind the posterior distal branch of vein, usually env^oping vein but never 
filling the angle between veins as shown in A, in4mos [nUnima] (Tech. Bull. 8, 
Div. But, Dept Agric, PI. VI, fig. 6), wings otherwise unmarked. Antemue 
seven-Jointed, the comparative lengths of the various segments as follows: 
Segments A, I. ifr, h T*i, A, A- 
61201'*--13 6 
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Segments 3 to 7 sliow usual corrugations; segment 7 witli constriction on 
distal half at which point Is borne a distinct bristle. 

Habitat — Type material collected at Havana and Santiago de las VegiBLS, 
Cuba, in November, 1910, by the writer. 

Food plant — Guava, Psidiutn guajava radii. 

Type. — Type material in collection of the U. S. D. A., Bureau of Entomology, 
and in that of the writer. 

This species is really distinguished by its iridescent wing on which the spots 
described stand out prominently. It differs superficially from iridescent in 
having a c^t on the hind wings and in color of pupa case; from minima 
it differs in having no appreciable clouding of wings other than the spots 
described, in shape and location of the spots, and in the pupa case having 
but five instead of seven pairs of wax pores. The darkened portions of the 
vasiform orifice appear as a dark spot on the untreated adult In crawling 
about the leaf, the female leaves behind a line of fine fiufly waxen secretioii 
rubbed from a tuft of the same developing on the underside of her abdomen. 
Frequently her path can be distinctly followed by the aid of these lines of 
secretions. In mating, the sexes head in the opposite direction, and in this 
respect differ from those species of Aleyrodes that have come under the obaera- 
tion of the writer. 

This species becomes quite abundant on the guava at times, and when not 
parasitized becomes a nuisance. In November, 1910, it was causing noticeable 
blackening of the foliage at Santiago de las Vegas. The species Is, however, 
heavily parasitized by a hymenopterous parasite and the red fungus iAacher- 
Bonia aleyrodis) which the writer found generally present on affected leaves. 
Prof. Patricio Cardin, for whom this species is named, sent the writer specimens 
in May, 1011, over 90% of which had been parasitized by a hymoiopterons 
parasite. This is the species of white fly figured by Cook and Home as an 
undetermined alesrrodid on guava (PI. XV, fig. 41, Bull. 9, Estaclon Caitral 
Agronomica de Cuba), and beyond doubt is that referred to In the Primer 
Informe Anual of the same station as " Quagua a mosca blanca de la guayabo." 
Cook and Home (1. c, p 81), say that AleyrodeB howardi is the species re fe rr ed 
to, but in this they are appareitly mistaken, as the writer has not found 
howardi except very rarely on guava. While hotoardi was generally prcom t 
on orange trees close by, this species was found only on guava. 

DESCRIPTIVE REMARKS. 

Pupa case, — Form elongate oval; length 0.896 mm.; widtfi 0.616 
mm. Dorsum with five pairs of large compound pores with reduced 
spiimerets (PI. XXVII, fig. 3). Scattered on the surface of the 
dorsum are also foimd a number of minute dear areas, resemhliiig 
pores. Dorsal margin entire; just within it all around is a row of 
large simple wax pores (PI. XXVII, fig. 4). On the caudal ex- 
tremity, opposite the two caudal compound pores, is a pair of large 
hairs. Along the margin all around and apparently on the ventral 
surface is a row of small spines, there being about nine to a side. 
A pair of small setae is inserted just cephalad of the vasiform orifice. 
This orifice is subcordate in outline, with the cephalic margin straight* 
The operculum is almost rectangular in shape, with the caudal mar- 
gin wavy. The lingula is somewhat spatulate, slightly exserted, and 
armed with four long hairs. Both operculum and lingula are setoee. 
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The color is a light greenish brown. 

Adult. — ^The adults are greenish yellow in color. The vertex is 
shaded on either side with dusky. The compound eyes are brownish- 
black and the ocelli clear and surrounded by a conspicuous Indian- 
red area. The thorax is marked with black, which is arranged in 
more or less broken transverse bands, which sometimes appear as 
mere spots. Abdomen generally unmarked. Vasiform orifice with 
the operculum and lingula blackish. Forewings (PL XXVII, fig. 5) 
shaded all over with dusky, giving the wing a smoky look excepting 
a line representing the cubitus, which is clear, unshaded. Near their 
tips the veins Ri, Rg, and M are somewhat swollen and clouded, and 
just at the radial fork below R^ there is a conspicuous dark spot. 

The radial forks in the wing are very long, the length of R. being 
half as long again as the distance between the radial fork and the 
insertion of the media. The antennse are absent from the specimens 
at hand. 

Male: Length 1.12 mm.; length of forewing 1.1 mm.; width 0.66 
mm.; claspers (PL XXVII, fig. 9) 0.14 mm.; hind tibiae 0.32 mm.; 
greatest width of genital segment 0.16 mm. 

Female: Length 1.4 mm.; length of forewing 1.4 nun.; width 
0.672 mm. Lingula of vasiform orifice very large, exserted, and 
rounded (PI. XXVII, fig. 10). 

Aleurodieus (Metalcurodlcos) minimas Qoaintance. 

(PI. XXVIII, flga 1-10; PI. XXIX, flg. a) 

Aleurodicus minima Qualntance, Tech. Ser. 8, Div. SSnt, U. 8. Dept Agr.* 
p. 47 (1900). 

ORIGINAL DESCBimON. 

PupiKase. — Size aboDt 1.17 by 0.71 mm., sobelliptical, many specimens are 
somewbat narrowed cephalad. Case usually widest across region of sec<md 
abdominal segm^it Color yeUowisb, varying to brownish. Bmpty case semi- 
transparent, except for the Irr^nilar brown coloration on margin, and at 
tlie dorsal porea Margins slightly crennlated, with very shallow indentures 
between the lateral wax tubes. There is no marginal rim. Just within the 
margin, all around, is a closely set row of short disk-like tubercles or papiUflB, 
from which is produced a fringe of almost straight, tapering, glasc^ waxen rods 
from one-third to one-half as long as pupa-case is wide. On the more central 
dorsal region a light mealy waxen exudation may occur. Pupa-case slightly 
raised from surface of leaf by vertical fringe of wax, which usually r^nains 
attached to leaf on removal of dried specimens. On the dorsum, nearer the 
margin than center, is a row on each side of seven round and well-defined com- 
pound pores. Considered transversely, these occur in pairs; a pair on cephalic 
segment; a pair on metathorax; three pairs along the abdominal segm^its, and 
two pairs in the region latero-caudad of the vasiform orifice. The caudal pair 
is somewhat the largest, with the cephalic pair next in size ; the rest are sob- 
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equaL These pores, indlvidaally, consiBt of a cylindrical, brownish-colored rin 
with a central, white, rod-like structure. On cephalic margin of case is a 
pair of sets and a pair on the caudo-lateral region, a seta on each side. There 
is a pair of small, tubercled set« just within candal margin. Around t^e mar- 
gin. Just within the submarginal series of papiUse, is a row of small tubercled 
sets, usually from 24 to 28 in all. 

Vasiform orifice elongate-cordate; about three-fourths as broad as long; 
cephalic margin straight, caudal end bluntly rounded. Operculum subelliptical. 
cephalic margin straight, about one-third as long as orifice. Lingo la usaal 
broad, extending quite to caudal end of orifice, bearing two pairs of setse difi- 
taUy. On T^itral surface, rudimentary feet and antennae quite distinct. 

Adult $. — ^Length, about 0.86 mm.; fore-wing, 1.1 by 0.52 nmi.; length of 
hind tarsus, 0.21 mm. ; length of hind tibia, 0.38 mm. ; length of hind femur, 0.26 
mm.; color, yellowish white, with dorsum of thorax brownish. Eiyes reddislu 
undivided, though with a pronounced constriction. Joint 1 of antenna 6hort 
not one-half the length of second. Joint 2, narrow at base, truncate at distal 
end, widest centrally. Joint 8 long, longer than remaining Joints together, 
distal Joint aiding in an attenuated process, bearing a terminal seta. Antericw 
tarsus about three-fourths length of posterior. Distal tarsal Joint of first pair 
legs two-thirds length of distal Joint of mentum. Wings slightly clouded around 
margin and with a very dilute oblique transverse band centrally ; at fork of 
distal branch of vein is a pronounced spot of brownish-black coloration, other- 
wise wings without spots. Margins of wings and the veins somewhat yellowish. 
Genitalia quite short for this genus ; valves short and stout 

Adult 9. — ^Unknown. 

This fspecies approaches in some particulars quite close to OockereU*s 
iridescens, but it is much smaller, and the pupa-case differs in several particu- 
lars. It is quite similar also to Shimer's aaarumis. His description is so 
meager that it will hardly be possible to locate his species unless, peradventure, 
the type has been preserved. 

Specimens received by the Division of Entomology at Washington. January 
28, 1889, on "Ouayaba,'* from A. Busck, Bayamon, Puerto Rico. Mr. Pergande 
remarks that quite a large number of the insects (pupae?) had been killed by a 
very curious fungus. Div. Ent No. 8422. Pupa-case described from numerous 
specimens; adult $ from two specimen& 

Type. — No. 14769, U. S. National Museum. 

Aleurodicus lacerdtt (Signoret). 

Aleyrodes lacerdw Signoret, BuL Soc. Ent France (6) vol. 8, p. Ixiii (188S). 

This species, from the preliminary description given by Signcx^, 
appears to be an Aleurodicus. It is impossible, however, from bis 
remarks to place it definitely. Cotypes are supposed to exist in this 
country, but so far we have been unable to locate them. We there- 
fore place the species here and quote his description. 

ORIGINAL DESCRIPTION. 

TBi l'h<mneur, par Tentremise de notre collogue M. L. Fairmaire, de fUre 
passer sous les yeux de la Soci^t^ des feuilles de VAnona sylvatioa couvertes 
d*une ster^tion d*aspect cotonneux, ressemblant H de Tamiante et qui m'onc 
§t§ envoy^es par M. Antonio de Lacerda. Oette ster^tion abundante est due k 
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la r^nnlon d'tin grand nombre d*AleurodeB soit ft I'^tat de larre, 0Oit d. T^tat 
d*inflecte parfait J'lndlque lea deux, car }e pense que cea deox ^tata con- 
tribuent d, cet amas de s^r^tion par Texamea m^me de la forme particulidre 
des diverses lamelies ; lea unea pr^sentent comme des rubana, lea autres comme 
dea fllamenta, d*autrea «ifln de aimples flla. L'inaecte parfait eat du double 
plua grand que YAleurodea chelidonU, jaunfttre, avea dea maculea brunea anr 
le protboraz: Tabdomen, entl^rement jaune dana le m&le, offre deux plaquea 
d*aq;)ect particulier dana la femelle, celle-el pr^aentant un amaa cotonneux 
d'aq[)ect nacr6 et de forme bilob^ de chaque cot6 de Tabdomen et B6cr6t6 par 
lea deux plaquea rougea de Textremlt^ de Tabdomen. Devant dooner une 
deacription complete de cette int^reaaante eap^ce, que Je nommerai A. lacerdw, 
Je me contente de pr^s^iter aujourd'hul eea feuillea vraim^it extraordinairea 
car ai Ton commit d^jH dea eap^cea du genre Aleurodea ater^tant dea matiteea 
ne ae aont pr6aent6ea en auaal grande quantity. 

[Tranilatlon.] 

I have the honor, through the agency of our colleague, Mr. L. Fair- 
maire, of exhibiting to the Society some leaves of Anona sylvatica 
covered with a cottony secretion resembling amiantus and which have 
been sent to me by Mr. Antonio de Lacerda. This abundant secretion 
is due to the union of a large number of Aleurodes^ either larvee or 
adults. I mention the two, for I think from the examination of the 
peculiar form of the various wax plates that both states contribute to 
this mass of secretion ; some of these appear like ribbons, others like 
filaments, and still others like simple threads. The mature insect is 
twice as large as Aleurodes chelidonH^ yellowish, with brown macula- 
tions on the prothorax; the abdomen, entirely yellow in the male, 
shows, in the female, two peculiar looking plates; this presents on 
each side of the abdomen a bilobed cottony mass, pearly in appear- 
ance and secreted by the two red plates at the extremity of the 
abdomen. Before giving a complete description of this interesting 
species, which I will name A. lacerdce^ I am contenting myself in 
presenting to-day these really ^extraordinary leaves, for, although 
species of the genus Alevrodes which secrete such material are already 
known, they do not show it in such great abundance. 

Aleurodioua phalisnoidea (Blanchard). 

(Fig. 11.) 

AJeurodes phalcpnaides Blanchard, in Qay'a Historia Ffsica de Chile, Zool., 
vol. a p. 819 (1862). 

This insect, so far -as we know, has not been observed since it was 
described in 1852, and the description is too meager to show definitely 
its position. The form and venation of the wing as shown in fig. 11 
are, however, those of Aleurodicus. The vertex, on the contrary, 
appears to be that of Dialeurodieus. When rediscovered, therefore, 
the insect may prove to fall in a genus older than AleurodicuSy but for 
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the present we place it in that genus mad quote herewith the originil 
description; 

OBIQINAL DiaCBIPTTON. 

A. tota te«taceo-nib, antenule pedlbraqne pallldorlbiu; dytrls albls opmOt 
faidolli doabuB Intermptis macalaqae aplcla palllde fnacla; alls totls albis 
Long. QOTp., 1 tto.; exteoa. alar., 8] lin. 

Onerpo enteramente de an testAceo benn«]o y mAs 6 menos mlptcado 6t 
Uanco. Elitroa maj srandea, Apacoa 7 adomadoa de doa tajaa transvenalN 
IntemuDpldaa en el tnedto 7 bada la ponta por una manclia alarxadn de nn 
color moreno mny claro. Pataa pfllldni, lo mlsmo laa antenaa. 

Bate Insecto ea also comtln en Santiago aobre laa bojaa del Parqni y prlDdpii 
1 manlfeatarae en el mea de eoero. Coplaremos aqnl la qne bemoa notado t* 

nneetro dlarto aobre eett 
anlmalito. 

En la parte inferior de 
las boJaa naevas M 
ParquI (Gefltmm par 
qui). Be observB on 
eapecte de mancba de na 
verde llKenimHite axn- 
lenco sembrada dt 
mucboB hnerecltoa [iot- 
fectamente aeparadc* 
nnoa de otros. de (il 
SSO) forma ovalar, d» 
color de tierra, aleaD- 
undo apenas iin domro 
de Uneaa de diatnetra 
Poco despute eatoE 
bnevoa camblan de color. 
vnelTenae nesmBcoa cm 
pnntltoa blancoa, ; ob- 
servadoa entonces coa na 
lente de augmeoto se n 
que eon bembraa adora- 
r. Adult Insect: 1. tore adaa con aeia pnntoa dia- 
» <•' "^n'* pueatoa en doa fila^ tM 
en cada nna. Didta* 
puntoB peqoeQoe y algonados greodecen ft la par del animal, prlmeramente ei- 
taiditodoae del lado de la mftrien qne aobrepaaan para fonnar nna eapecie de 
membrana petailosa 7 recortada A modo de BUsu» 7 en s^rulda bacla al centra, 
confnndltedoae entoncee uno con otro pera dar logar & noa maaa tnforme. 
blflnqnlsta, algodonada 7 sembrada de pequeEIasgotltaa de nn Ucor axucandOk 
mn7 apetlcido de laa bormleaa que laa vlBltan con mucha frecuencla. Loa 
macboB, provistoB dc grandes alas, se mantlenen quletoa, A si le maeveD, cam- 
blan rara ves de boJaa, i>ero meneando el artmato, vuelan con predpItacKtn j A 
poca dlatancla. por no poder soetener largo tlenipo el vuelo. Farsn iMlncIpal- 
mente debajo de las bojaa 7 son bastante coniunes en la estadon del verano. 

[Tranilatlou, ] 

Body entirely of a brownish testaceous and more or less variolated 
with black. Elytra very large, white opaque, and ornamented with 




Fra. 11. — HtMroiioHt phalmoidei: : 
Wlnt of adDlt; 1, Unas ot adult; f, a 
(Redrawn from Blanchard.) 
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two transverse bands interrupted in the middle apically with a large 
spot of very clear yellow. Feet pallid, like the antennsB. 

This insect is rather common in San Diego on the leaves of parqui 
( Oestrum parqui) and infests this plant principally during the month 
of January. We reproduce here what we have noted about this little 
animal in our diary. 

On the lower portions of the leaves of parqui a peculiar kind 
of spot was observed of light iridescent green, covered with many 
perfect eggs separated from each other, of oval form, earth color, 
measuring about one-twelfth of a line in diameter. A little later 
these eggs changed color, becoming blackish with white points, 
and we then observed with a magnifying glass that they were 
females ornamented with six dots arranged in two series, three in 
each one. These little dots bearing cotton threads vary with the size 
of the animal, extend from the side of the margin which they pass 
beyond to form a reticulated membrane like that of Bissus, and after 
that run to the center, uniting there with each other to form an ir- 
regular mass, whitish, covered with cotton threads, and showing 
little drops of sweetish liquid very acceptable to the ants which visit 
them very frequently. The males, provided with large wings, are 
sedentary, for if they move they rarely leave the leaf, but on jarring 
the bush they fly precipitately a little distance, but are not able to 
sustain flight for a long time. They generally inhabit the underside 
of the leaf and are rather common in summer. 

Qenus P ABA LEYBODES Quaintanoe. ■ 

Forewing with the radial sector and a small rudiment of the me- 
dia retained; cubitus sometimes faintly indicated by a fold; vertex 
rounded ; antennae of four segments, of which the third is the long- 
est ; claspers of male short and stout ; penis bilobed ; paronychium of 
the foot represented by a long stout spine. Pupa case with a number 
of large compound wax pores of the type illustrated in Plate XXX, 
fig. 3; vasiform orifice with a very long, setose, spatulate, exserted 
lingula, which is armed with four long spines. Size small. 

Type, persecB Quaintance. 

This genus is the most specialized one in the subfamily and repre- 
sents the greatest reduction in wings and antennal segments. The 
two species may be separated as follows: 

Species of Pabaleybodbs. 

A. Wings unmarked ; thorax of pupa case with two stellate structures on the 

caudal part; two anterior pairs of abdominal compound pores often 
reduced wricWf 

B. Wings shaded with dusky; thorax of pupa without stellate structures; 

anterior abdominal pores normal persew 



82 CLASSIFICATION OF THE ALEYBODIDiE. 

ParaleyrodM persen (Qoaintance). 
(Plate XXX. flgs. 1-8.) 

Aleurode$ persetE Quaintance, Tech. Ser. 8, Bur. Ent, U. S. Dept Agr^ p. 32. 

(1900.) 
Paraleyrod€$ (Aleurodicus) persece,^ Tech. Ser. 12, Bur. Ent, U. S. Dept 

Agr., p. 170. (1900.) 

The description of the species originally published in 1909 follows: 

Bgg. — Elliptical, size about 0.24 mm. by 0.12 mm., with stalk unusually long; 
smoky in color, the shell smooth ; eggs deposited promiscuously in the white, 
flocculent secretion of the adults. 

Larva, first stagc-^Slxe about 0.888 mm. by 0.18 mm., subelliptical« Teiy 
slightly narrowed caudad ; yeUowish white, with more or less rectangular spots 
of orange in the abdominal regions, eye-spots reddish. There Is a fringe all 
around of white wax ; on the margin, cephalad of eyes, are six sets, and on 
lateral margins of thoracic region are three on each side. On caudal margin 
are six setse, the middle pair of which is considerably longer than others. 
On ventral surface. Just within margin, all around, is a series of sparsely set 
small, tubercled setie. Legs and antemue well developed. Vasiform orifice 
practicaUy as in pupa-case. 

Pupa-case.^ — Size about 0.86 mm. by 0.58 mm. Subelliptical in shape, with 
slightly undulate outline. Color, under hand lens, yellowish brown ; empty 
pupa-case colorless, very fragile, soon falling from the leaf. On the margin, 
all around, is a fringe of more or less curled, short, white wax ribbons, and 
over the case and adjacent leaf area are many fragments of white wax rods, 
of variable length, profusely produced from the seven pairs of dorsal comix>nnd 
pores, which are situated, a pair on cephalic end and six pairs on the abdominal 
segments, the cephalic two pairs of which are smaller and nearer the median 
line. The margin, or rim, of each compound pore is thickened, and from within 
the cup there arises a rather large, fluted, cylindrical tube, extending npwaid 
about one-half its length beyond the rim of cup. Witlxin tube, at base, is a 
short conical elevation. The entire structure is brownish in color. Dorsum 
void of well-developed sets, save a pair Just within caudal margin. A pair of 
minute setse occurs on margin near caudal end of case. There is, however. 
Just within margin on case, all around, a row of brownish-colored, tubercled 
sete. Vasiform orifice subcordate (fig. 85, c), about as long as wide. C^halic 
margin straight, coinciding with cephalic margin of operculum. Operculum 
subrectangular, the lateral margins somewhat rounded; considerably wider 
than long and with caudal margin almost straight. Lingula relatively large, 

^ . II ■ I ■ ■■! ' ■_- ■■_L_I LW 

•Extended and corrected from Tech. Ser. 8, Dlv. Ent., U. S. Dept Agr., p. 32 (1890). 

*In the description of the waxy secretion, as originally given (1. c), tliis was de- 
scribed as follows : 

"There is a profuse dorsal exudation : First, a rather short, downward-cnrvins fringe 
of pearly white wax, all around, arising from Just within margin and curling outward 
and downward over margin to near surface of leaf. This fringe is liardly contlnuoos 
but Is more or less split apart Into ribbons or bands. Second, more dorsally cunriBg 
columns. These occur in a triangle, one on each side and one at end. These colomna of 
white wax are about as high as pupa-case is wide. The pupa-case is almost obscured by 
this exudation, when viewed from above." 

According to Doctor Morrlirs observations the secretion, as above described, ia almor- 
mal to this species and Is due to the eflPect of parasitism. Of many specimens examfp^ 
by him, showing the secretion of this character, all were found to be parasitised ; and, on 
the other hand, this type of secretion was never found on pupa-cases not attacked hf 
parasites. The normal secretion therefore Is as described In the text 



PABALEYBODES tTBICHH. 83 

particularly dlstally, where it becomefl broadly spatulate; l<mger than orifice, 
and bearing distally two pairs of seta. Abdominal segments moderat^y dis- 
tinct Rudimentary feet and antenna very evident 

Adult, — Body of living specimens buff or pinkish In color, marked with white. 
Wings whitish, but clouded with dusky. These are held almost flat along the 
dorsum, and do not meet along the middle line. A copious amount of flocculent 
wlilte wax is .secreted, which becomes scattered over the leaf surface, the slug- 
gish adults resting in little d^ressions here and there in the waxy covering. 
Antennie peculiar and appar^itly of but four Joints, due to the evident coales- 
cence into two Joints of the ringed segments 3 to 7. In the forewing there Is a 
single vein, as in Aleyrodes, with a rudimentary branch or fold near basal fifth 
and a very obscure rudimentary vein at very base of wing. Hind wings with 
but a single vein. Genitalia in male forcipate, penis bifurcate. Claws long and 
8l«ider, with central spinous process. In female, length of body, 0.8 to 0.9 mm. ; 
length of forewing, 0.8 to 0.9 mm. ; width of forewing, 0.3 to 0.38 mm. ; length 
of antenna, 0.38 to 0.45 mm. ; laigth of hind tibia, 0.25 to 0.3 mm. Male pro- 
portionately smaller. 

Food planta, — Orange, Persea caroUneniUf persimmon ( ?), avocado pear. On 
orange this insect infests the older leaves, rarely or never occurring on the new 
growth as is the case with Aleyrodes citri. 

Doctor Howard has given to the parasite of this species, reared by Doctor 
Morrill, the manuscript name Encarsia variega4u8. 

Type, — No. 14775, U. S. National Museum. 

Paraleyrodes urichil n. sp. 
(PL XXXI, figs. 1-10.) 

Received May 26, 1911, from Dr. F. W, Urich, Trinidad. The host 
is a species of Pitfiecolobium^ and there were also present on the 
leaves two undescribed species of Aleyrodes. P. urichii differs from 
persecB in its larger size and in having clear white wings, whereas in 
the latter species these are clouded. 

DESCRIPTION. 

Pupa case. — ^About 0.73 mm. long by 0.51 mm. wide; regularly 
elliptical in outline. (PI. XXXI, fig. 2). As seen on leaf under 
hand lens (parasitized specimens only are available), the dorsum is 
quite convex, and the case is prominently raised from the leaf by a 
vertical fringe all around of white wax. Dorsum of case covered by 
a layer of dirty white wax, through which the compound wax pores 
and body segments may be fairly discerned. From the compound 
wax pores are produced the usual brittle wax rods, though this type 
of secretion in the present species is evidently meager. From the 
margin of case all around is a fringe of white wax more or less 
broken up into bands or ribbons, extending outward and downward, 
nearly or quite touching the surface of the leaf. 

Under the microscope the color of the nonparasitized individual is 
yellow. The empty case is colorless. Parasitized specimens appear 
darker. 
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Within the margin of dorsum of case all around is a series of 
spines, 12 or 18 on each side. Margin faintly crenulate (PI. XXXI, 
fig. 5) though the marginal wax tubes are very obscure. On the 
dorsum are seven pairs of compound wax pores — one pair at cephalic 
end of case and six pairs on abdominal region. The two cephalic 
pairs of the abdominal series are about one-half the size of the others 
and nearer the median line ; in these pores the cup is short, reaching 
scarcely above derm of case. The spinnerets occur in a circle at base 
of cup, and are not vertically extended into tubes as in many species 
of AleurodicuB. The central process is well developed and is broken 
up into some 8 or 10 separate rods (fig. 4). Mesad of each of the first 
and second pairs of abd(Mninal wax pores is a group on each side of 
simple wax pores. Cephalad of each of the pores of the first pair of 
abdominal wax pores is an indistinctly stellate structure. These 
simple pores and stellate structure are discernible only in the colorless 
empty case. 

Vasiform orifice (PI. XXXT, fig. 3) broadly cordate, about as 
broad as long. Operculum about one-half length of orifice, broadly 
convex on caudal margin, the sides rounded. Lingula large, spatu- 
late, partly exserted, bearing distally two pairs of spines, and 
minutely setose. On ventral surface rudimentary feet and antennse 
very evident. 

Advlt female. — ^Body about 0.85 mm. long. Color yellow; legs 
and antennae paler; wings white, unmarked (PL XXXI, figs. 6, 7). 
Forewing about 0.8 mm. long by 0.33 mm. wide ; rudimentary media 
arising from Rs about basal one-sixth of length of wing. Length 
of hind tibia 0.3 mm. ; tarsal joints of hind legs subequal in length, 
together measuring about 0.17 mm. Antenna (PL XXXI, fig. 9) 
four-jointed, about 0.46 mm. long, joint III considerably exceeding 
joint IV in length. Claws (PL XXXI, fig. 10) long, slender^ with 
spinous paronychium. 

Male. — ^Not seen. 

Type.T—^o. 14776, U. S. National Museum. .Described from sev- 
eral parasitized pupse on leaves, numerous normal and parasitized 
pup» in balsam mounts, and several adult females in balsam mounts. 

m. Subfamily Aleyrodin-e. 

In the members of this subfamily the media of the forewing is 
lost, but the cubitus is retained as a distinct vein in most genera. 
The radial sector forms the main vein of the wing, and radius , may 
or may not be present No compound pores are present in the pupa 
case, and the paronychium is broad and hairy. 

Gbneba of the Ajletbodinjs. 

A. Forewing with radlnsi, radial sector, and cubitus present Alevrochiton. 

B. Forewing with only radial sector and cubitus present Ale^rodes. 

C. Forewing with only radial sector present JfeomaskeHUk. 
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Tie- 1.— Pupa msf . FIr. 2.— Vttsilonn oriflpe of piiptt cbw. Fig. 3.— Compound wbt pore of 

fjpa. Fig. 1.— Forenlng of adult. Fig. 5.— Margin ol lOrewing. Ttg. 6.— Head of adull. 
ig. V.'-ADtcona, Fig.a— UBlageDluUa. Fig. e.—FooCor adult. {Origiaal.) 



Plate XXX(. 




Fig, 1.— EgK. 



Paraleyrodes u rich II. 
upo past. Fig. 3.~\"Bsi[orm orifice ot pupa case. Fie- 4,— 
t pupa cose. Fig. 5,— Mareln oCcsse. Fig. S — Farewliie dI 
iiiorgin ol forefflng. Fig. S — Head ot adult. Fig. 9.— 
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Aleurochiton aceris. 

Fig. 1.— Vasiforra orifice of pupa case. Fig. 2.— Maran of case. Fig. 3.— V^asiform 
orifice of adult. Fig. 4.— Wings of adult. Fig. 5.— Female genitalia. Fig. 6.— Male 
genitalia. Fig. 7.— Claw. (Redrawn from Tullgren.) 



ALBUBOGHITON ACBBIS. 85 



4 



Qenofl ALBUBOCHITOH Tallffren. 

Forewing with radius^, the radial sector, and the cubitus retained; 
vertex rounded ; antennae of seven segments, of which the third is the 
longest; claspers of male of medium length and thickness; paro- 
nychium very large and hairy. Pupa case with no compound pores, 
but the dorsum crowded with simple ones. Lingula of vasiform 
orifice short, setose, and included; orifice surrounded by a differen- 
tiated area. 

Type, aceris Qeoffroy. 

This genus is the most primitive in the Aleyrodinae, and from it no 
doubt Aleyrodes arose by the reduction of radius j. It contains only 
two species, which may be separated as follows: 

Specixs or THE Qenus Aleuboohiton. 

A. Paronychium in adult spatulate; Taaiform orifice of pupa case large and sub- 

rectangular in outline dceria. 

B. Paronychium in adult long, blade-like, and hairy; vasiforni orifice of pupa 

case subcordate in outline forbesii, 

Aleorochiton aceris (Geoffrey). 

(PI. XXXII, figs. 1-6.) 

Chermes aceri$ ovatus Geoff roy, Hist Abr. dee Insectes, p. 509 (1764). 
Aleurodea aceris Barensprung, Zeitschrift f. Zool., p. 176 (1849). 
Aleurochiton aceris TuUgren, Ark. f. ZooL, Bd. 3, No. 26, p. 15 (1907). 

ORIGINAL DESCRIPTION. 

Gette petite esp^ce est assez aplatie & ovale. Bile est d*nn brun clair, & a 
dans son milieu une bande longitudinale brune fonc^ aux deux c6t6B de la- 
quelle sent des bandes de couleur blanche cendrte SSlle se trouve sur les 
feuilles de I'^rable du c0t6 du revers de la feuiUe. 

TuUgren's description is the only complete one for this species 
that has appeared, and we quote it in full : 

IMAGO. 

Farhemeichnuriff, — ^Die Ezemplare, die dieser Untersnchnng zn Gmnde liegen, 
waren ein und halbes Jahr in Alkohol aufbewahrt Sie sind alle einfarbig gelb, 
aber an der Spitze des Rostrums braunschwarz. Die Augen sind schwarsrot 
und die Flfigel einfarbig weiss. 

Morphologische Merkmale — Weihdhen. — ^liUige 1.79 mm. Kopf ohne Mittel- 
farche^ yon der Seite gesehen 1) mal so lang als breit Augen lang und schmal 
niwenfOrmig, ungeteUt Punktauge gross und deutlich, tangiert fast den Ober- 
rand des Auges. 

Die Antennen sind kfirser als Kopf und Thorax susammengelegt Das zweite 
Olied ist brett bimff$rmig, Iftnger als das halbe dritte died. Dies ist 0.241 mm. 
lang; lilnger als die folgenden zusammen. Qlied lY 0.048 mm., V 0.075 mm., 
VI 0.068 mm. und VII 0.061 mm. lang. Die Qlieder III-VII sind aUe fein quer- 
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anzelifiT und kun behaart. Das slebente Oiled an der Spitze mit eiaem felnen, 
slemlich langen Borstchen. Die OUeder III, V-VII, mlt klelnen Geruchsorganen. 

Rostrum S-gllederlg. Das drltte Glled doppelt so lang nnd eln wenlg schmftlor 
als das zwelte. Alle GUeder feln behaart and mlt elnzelnen kunsen Bdrstchen. 

Scutellum trlangelfdrmlg, mlt LlUigsfurcbe. 

Die Belne slnd zlemllch lang. Tibia I, 0.46 mm., II, 0.53 mm.. Ill, 0.75 mm. 
lang. Metatarsus I, 0.180 mnL, II, 0.172 mm., Ill, 0.214 mnL lang. Die GUeder 
besonders feln behaart und mlt mehr Oder wenlger dlstlnkt relhenfSrmlg geord- 
net^i Stacheln. Tibia III wle b^ Al. proletella, fragariw u. s. w. Klauen 2, 
kurz und so lang wle das Aplkalborstchen des Tarsus. Das Paronychlum grosa. 
blatt- Oder spatenfOrmlg erweltert, f^st doppelt so lang als die Klauen. 

Flilgel wle bel Al. proleiella gerandet. Lfijige 2.2 mm., Brelte 1.1 mm. Die 
Mlttelrlppe Glelch hlnter der Mltte gegabelt. Die Rlppenzwelge errelchen den 
FlOgelrand. Die Submedlanrlppe lang und feln. Die Mlttelrlppe der Hinter- 
fltlgel vollkommen elnf ach. 

Abdomen gross, oval. Die vler Ventralplatten felner retlkullert als bel s. 
B. Al. proletella. Das Operculum der AnalSffnung ebenso lang wle brelt, am 
Hlnterrande ausgerandet; die Llngula von der L&nge des Operculums. Die 
Genltalanhilnge scharf zugespltzt 

Mdnnchen. — Die AnalOffnung klelner mlt lUngerem, schm&lerem und mehr 
ausgerandetem Operculum. Der Penis Ist nur wenlg aufgebogen. Die (Genital- 
anhEnge schw&cher gebogen, am Ende klauenflSrmig zugespltzt und unter der 
Spitze mlt elnem klelnen, scharfen Zahn. Die Spitze tr&gt elnlge lange 
B5rstchen. 

Das Puparium gew51bt, elfOrmlg, am Yoiderrande quer und am Hlnterrande 
eln wenlg ausgerandet Die ROckenselte 1st fast YOllstllndlg von elner welssen 
Wachskruste bekleldet Nur die AnalOffnung und zwel Flecken Tom aind 
Immer nackt. In der Kruste slnd auch felne Rlsse, die die Segmentgrenxen 
mehr oder wenlger markleren. Wlrd die Kruste weggenommen, ist das 
Puparlum braun, feln k5mlg und Ton einer unregelmS^slgen, netzf5rmlgen 
Struktur, die von felnen, elngedrUckten Llnlen verursacht wlrd. Die Segm^it- 
grenzen slnd nur lEngs der Mltte der Dorsalselte deutllch. Der Rand ist 
krenullert lilng^e nnd grObere BOrstchen fehlen yoUst&ndig. Dagegen Bind 
elne Menge von kurzen und felnen Haar^i (Iber die ganzen Rfickenflllcfae 
ausgestreut Die Anal5ffnung llegt In elner langgestreckten, fast trlang^* 
fOrmlgen Vertlefung. Das Operculum, das zlemllch stark gewOlbt ist, ist 
ungefS,hr quadratlsch. Die Llngula, die nur wenlg slchtbar Ist, 1st an d^ 
Spitze brelter und mlt felnen 2S&hnen bewaffnet Ihr fehlen Tollst&ndlg die 
langen ftlr die Aleurodes Arten charackterlstlschen B^^rsten. Lfijige c 1.7 muLt 
Brelte c 1.3 mm. 

Entwlckelte Tlere habe Ich bei Sl&frlnge In der Provlnz 5sterg5tland 
gefunden (2, YI; 1005); Puparla waren auf Ahombl&ttem auf dem Experi- 
mentalfelde bel Stockholm sehr allgemeln (Not. 1906). 

[Translation.] 
IMAGO. 

Color. — ^The specimens which are here described had been preserved 
in alcohol for about a year and a half. Their color is entirely a 
uniform yellow. The end of the rostrum is brownish black. The 
compound eyes are blackish red, and the wings are of a uniform 
white color. 
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Morphological characteristics — Femaie. — ^Length 1.79 mm. Head 
without median suture; viewed from the side, one and one-half times 
as long as wide. Compound eyes long and reniform, not divided. 
Ocellus large and distinct, very nearly touching the upper margin of 
the c<Mnpound eye. 

The antennse are shorter than the combined length of head and 
thorax. The second joint is broadly pyriform in shape; it exceeds 
in length the half of tiie third joint. The length of the third joint is 
0.241 mm., longer than all the succeeding joints combined. Joint IV 
0.048 mm. ; joint V 0.76 mm. ; joint VI 0.058 mm. ; joint VII 0.051 
mm. in length. Joints III-VII are all provided with fine crosswise 
wrinkles and with short hairs. The seventh joint is provided at its 
terminus with fine bristles that are rather long. Joints III, V-VII 
have small sensory organs. 

Rostrum three-jointed. The third joint twice as long and a little 
more contracted than the second. All the joints provided with fine 
hairs and with short scattered bristles. 

Scutellum triangular, provided with a longitudinal suture. 

The legs are rather long. Tibia : Joint I 0.46 mm. ; II 0.63 mm. ; 
III 0.75 inm. in length. Metatarsus: Joint I 0.189 mm.; II 0.172 
mm. ; III 0.214 nmi. in length. The joints provided with very fine 
hairs and with spines that are more or less distinctly arranged in 
rows. Third joint of the tibia more or less like that in Aleurodes 
proleteUa^ fragopria^ etc.; it has two claws, short and of the same 
length as the apical bristles of tfie tarsus. The paronychium is large, 
extended in spatulate or foliate shape, almost twice as long as the 
claws. 

Wing bordered as in Al. proleteUa. Length 2.2 mm. Width !•! 
mm. The middle vein forked behind the middle. The main branch 
reaches the wing border. The sulnnedian vein is long and delicate. 
The middle vein of the hind wing is unbranched. 

Abdomen large, oval. The four ventral plates more finely reticu- 
lated than in Aleurodes proleteUa, The operculum of the anal aper- 
ture is as long as it is wide ; its posterior margin sinuate. The lingula 
as long as the operculum. The genital appendages sharply pointed. 

Male. — The anal aperture is smaller, the operculum is longer, 
more contracted, and more strongly sinuate. The penis is only 
slightly bent upward. The genital appendages are not so decidedly 
curved; their terminus is pointed with shape of a claw, and below 
the end there is a small sharp tooth. The teiminus is provided with 
a few long bristles. 

The puparium is arched, oval, slightly sinuate at the posterior 
margin, and also sinuate across the anterior margin. The dorsal 
side is almost completely covered with a white waxy crust Only 
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the anal aperture and two spots near the antericnr margin are always 
naked. There are fine rents in the waxy crust, which more or less 
define the limits of the segments. If the crust is removed, the 
puparium appears brown, fine grained, and of an irregular reticu- 
lated structure, which is caused by fine lines that are impressed on 
the body. The limits of the segments are distinguishable only along 
the middle of the dorsal side. The margin is crenulate. There arc 
no long and robust bristles present. On the other hand, there is a 
great number of short fine hairs scattered over the whole surface of 
the dorsum. The anal aperture lies in a long, extended, almost tri- 
angular pit. The operculum is strongly arched and approximately 
rectangular. The lingula is scarcely visible, broadening out at the 
end, and provided with fine teeth. The long bristles which are char- 
acteristic of the various species of Aleurodidse are entirely wanting 
in this case. Length approximately 1.7 mm., width about 1.3 mm. 
I have found adult specimens of this insect at Slafringe in the 
Province of Ostergotland, Sweden (June 2, 1906). Puparia were 
very common on the naple leaves of the experimental field near 
Stockhobn (Nov., 1906). 

Aleurochlton forbesii (Ashmead). 
(PI. XXXIII, figs. l-«.) 

Al€urod€8 aceria Forbes, 14th Rept lU. State Ent, p. 110 (1884) ; BuL 45, 
U. S. Nat Mua, p. 294 (1803). 

, OBIQIKAL DESCHIFnON. 

I have noticed «for several years, a peculiar bark louse upon the leaves of 
the maple, but have not bred it until the present year. The fully developed 
puxxil scale is oval in general outline, somewhat lyrate, broadest posteriorly, 
contracted in front of the middle. Margins entire, surface densely gmnii- 
lated. The color is chocolate, mottled with white, the white varying in amount 
and tending to form three transverse bands. The central segmented area Is 
usually irregularly mottled with white, and a quadrate patch, including the 
vent, is almost always brown ; but, otherwise, the color may vary from nearly 
uniform brown to almost white. Outline sometimes slightly emarginate 
posteriorly. Length, .095 of an inch; greatest width, .045; width at anterior 
fourth, .036. 

The imago is pale yellow throughout; legs and abdomen pale; wings milky 
white; rostrum black at the extreme tip; veins yellowish; first joint of the 
antennae scarcely longer than wide, the remaining Joints filiform, the second 
nearly as long as the four following and about four times as long as the first, 
the fourth longer than the third, the third and fifth about equal, the sixth 
fusiform. 

At Tamaroa, in southern Illinois, soft maple trees were found badly infested 
by this bark louse, but elsewhere it has occurred in only trivial numbers. There 
are apparently two broods of this species In a year, scales collected in August, 
1883, emerging April 10 to 24, 1884, and others, collected during the pres^it 
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stimmer, emerging Augnst 4. From these larv» several hymenopteroDS parasites 
belonging to the genus Elaptus escaped September 6, the species of which is ap- 
parently new. 

Elaptus aleurodis, n. s. Plate XI, fig. 6. Female. Length .03 of an inch ; the 
head .005 inch ; front wings .032 of an inch long and .001 inch wide ; ix)8terior 
wings .0032 inch wide at the widest point ; antenns as long as the head and 
whole body; scape stoat, *arcuate, rising to the top of the head, about as long 
as the three following joints, nearly smooth, as is also the second joint; re- 
maining joints densely pilose ; the club not jointed, as long as the three joints 
preceding; first joint obconic, second about the same* length but narrower. Color 
black, surface shining, abdomen alutaceons, head and thorax punctured, antennie 
yellow, legs entirely yellow, femora and tlbise of the middle and posterior legs 
black, their tarsi yellow. 

Described from three specimens bred from- Aleurodes aceris. 

In 1893, Dr. W. H. Ashmead pointed out (BuL 45, tJ. S. Nat. Mus., 
p. 294) that Forbes's name was preoccupied by aceris G^eoffroy, a 
European species, and proposed for this species the name forhem. 
' In his excellent paper " Uber einige Arten der Familia Aleurodidse " 
(Artdv fur Zoologi, Bd. 3, No. 26, p. 15, 1907), Dr. Tullgren has 
shown that the European species {aceris Gteoffroy) really represents 
a new genus, for which he proposed the name Aleurochiton. The 
general similarity of the pupa case of forhesii to that of aceris sug- 
gested that the two forms were closely related if not identical, which 
supposition was the more strengthened for the reason that they have 
similar food plants. Although forhesii is fairly common on maple 
in the eastern United States, it is only recently that we have had 
opportunity to examine the adults of this insect. During the summer 
of 1910, Dr. C. W. Hooker secured the adults in some numbers at 
Cranmoor, Wis., and also the following season, at Vienna, Va. Our 
species proves to belong to Aleurochiton^ but appears to be distinct 
from aceris Geoffroy, as will be seen from the description which fol- 
lows: 

Aleurochiton forhesii is fairly common on Acer .rubrum^ A. saC" 
charinum^ and A. dasycarpum^ ranging from Georgia to New York, 
north into Canada and west to Wisconsin, Illinois, and Missouri. So 
far as we are aware the insect has never been so abimdant as to cause 
injury to its host plants. The European member of the genus, how- 
ever, has recently attracted attention by its injuries as shown by Mr. 
Max Wolf in a lengthy article "Ein Beitrag zur Kentniss von 
Aleurochition aceris Geoffroy," etc., in " Centrallblatt fur Bakter, 
Parasiten Kunde, U. Infektions Krankheiten, Bd. 26, April, Zweite 
Abteilung, 1910, page 643. 

DESCBIFTIVE REMARKS. 

Egg. — ^Length about 0.24 mm. exclusive of stalk. Fusiform in 
shape, not quite one-third as wide as long; stalk about one-fourth 
length of egg. Color white, without markings, though the globu- 
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lar contents are plainly visible : stalk dark brown, attached a little 
to one side. 

Pupa case. — Size about 1,46 by 1 mm.; seen from above ovoid in 
outline, narrower cephalad, the doi'sum almost flat ; vasif orm orifice 
depressed. Case raised on a relatively high vertical fringe of dir^ 
white wax, which varies in height according t6 age, in mature speci- 
mens reaching as high as two-thirds diameter of case (PL XXXIII, 
figs. 2 and 6). Dorsum covered with a plate of dirty white wax of 
a granular structure, the vasif orm orifice being naked and the body 
segments more or less evident. There is a shallow and broad longi- 
tudinal depression in the wax plate, with an evident central keeL 
Denuded of wax plate, and examined under microscope, the outer 
third of dorsum all aroimd is seen to be of a coarsely granular struc- 
ture, which is absent on the more central dorsal disk. (PI. XXXIIL 
fig. 4.) The granular structures or markings in the derm vary 
greatly in size and outline, and are apparently wax-secreting in 
function. Margin of case deflexed (PI. XXXIII, fig. 5), ending in 
a rim all around of large wax tubes, which may be seen through 
the derm above ; apparent margin of case crenulate, due to granula- 
tions above mentioned; on caudal margin there are three pairs of 
spines of which the central pair is strcmgest ; color variable. Mature 
specimens in the fall are generally dark brown and blackish, with 
large, irregular, semitransparent spots in the derm, usually three <mi 
caudal end, three on cephalic end, and one on each side. There is 
also usually a similar spot just cephalad of vasif orm orifice, and one 
on the first and second abdominal segments near median line. In 
the latitude of Washington, and probably elsewhere, there are two 
broods of pupse each season; the insect winters in the pupal condi- 
tion on the fallen leaves. PupsB of the first or early summer brood 
are almost colorless and do not show tlie dark coloration above 
mentioned. 

Vasif orm orifice (PL XXXIII, fig. 3) small, cordate, not quite 
as wide as long; sides and caudal margin rounded; lingula not ex- 
tended beyond orifice, spatulate, the basal portion unusually thick 
and stout, minutely setose, and bearing distally a pair of spines. 
Extending caudad to margin of case from orifice is a broad and 
widening depression or furrow. On ventral surface the stubby, 
rudimentary l^s are easily discernible; they are two-jointed, disk- 
like at tips. 

Adult {female). — ^Length about 1.5 mm.; length of fore¥ring (PL 
XXXIII, fig. 7) 1.7 nmi. ; width 0.8 to 0.9 mm. ; length of hmd tibia 
0.66 mm. ; length of basal tarsal joint 0.15 mm. ; length of distal tarpal 
joint 0.107 mm.; antenna (fig. 8) 0.42 mm. long; third joint 0.16 mna. 
long; joints IV to VTI inclusive 0.2 muL in length; joint 11 subpyri- 
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Plate XXXIII. 




Aleurochiton forbebii. 



Fig. 1— Egg. Fig. 2.— Pupa case. Fig. 3.— Vastlorm orlfl™ of pupa cose. Fie. 4.— 
Margin oi Pttae tinii edge ol dorsum, rig. S.— Margin of case, vpnlml view. Fig. 8.— 



Fig.e.— Footoladiilt. Fig. 10.— Mole genitalia. (Original.) 
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Plate XXXIV. 




Neomaskellia comata. 

Fig. 1.— Pupa case, dorsal view. Fig. 2. — Same, ventral view. Fig. 3.— Vasiform 
orifife of pupa case. Fig. 4.— Margin of pupa case. Fig. 5. — Larva. Fi^. 6- — 
Forewing of adult. Fig. 7.— Costal margin of forewlng. Fig. 8.— Male gemtalia. 
(Original.) 
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form; joints III to VII slender, numerously ringed; joints IV and 
VI, and V and VII subequal in length ; compound eyes renif orm ; 
large ocellus almost touching the compound eye near its upper 
margin. 

General color of body yellow; legs and antennse paler; wings 
white, unmarked; venation typical for Aleua^chiton; abdomen of 
gravid females large, distended with equally developed eggs, as 
many as 50 having been counted in one instance. 

The so-called paronychium (PL XXXIII, fig 9) is blade-like, con- 
siderably longer than claws, and fringed on lower edge with hairs. 
In aceris this structure is spatulate and almost twice length of claws. 

Adult {male). — ^A single specimen only of this sex is at hand; gen- 
eral structure as in female; genitalia forcipate (PL XXXTII, fig. 
10), the valves rather short and stout, strongly curved at tip; penis 
enlarged at base and strongly curved. 

Described from numerous pupse on leaves, and pupse, adult females, 
and one male in balsam mounts. 

Genus AIiEYBOBES LatreiUe. 

Forewing with radial sector and cubitus retained and a very small 
rudiment of the media rarely present (PL I, fig. 11) ; antennse varia- 
able, of seven segments, sometimes the third longest, sometimes the 
seventh ; vertex rounded ; paronychium of moderate length and hairy ; 
claspers of the male usually short and thick. Pupa case with no 
compound pores, but with or without simple pores variously ar- 
ranged; orifice variable, showing several different types. 

Type, proleteUa Linn6. This genus is the original one and up<m it 
the family was erected. At present a great variety of forms are here 
included which, when carefully studied, will no doubt, as previously 
mentioned, necessitate the breaking up of the genus. 

Qenofl NEOMASKELLIA n. gen. 

Forewing with radial sector <mly present; anteiUftSB of seven seg- 
ments, of which the third is the longest; elaspefs of the oaale short, 
very hairy, and psyllid-like. Pupa case without e^Nnpoond wax pores 
and apparently few simple ones, but with numerous prcmiinent spines; 
vasiform orifice of pupa case short, broad, and induded. 

Type, comata Maskell. 

This genus is erected to include a species with the most reduced 
wing venation known in the family and with the claspers of male 
somewhat more primitive than the usual type. It would appear to be 
an early offshoot from the Aleurochiton bran^ 

ei201*--13 — 7 
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Neomaskellia comata (Haskell). 
(PI. XXXIV. figs. 1-8.) 

Aleiirodes comata Maskell, Trans. New Zealand Inst, toI. 28. p. 426 (1895). 

Among MaskelPs types are examples of the species described by 
him as Aleurodes comata. In examining these we find the species 
very different from other Aleyrodes and therefore describe and figure 
it in this connection. MaskelPs original description is as follows : 

ORIGINAL DESCRIPTION. 

Eggs yellowish-brown, elliptical; length about 1/130 in.; peduncle rather 
short. 

Larva yellow, somewhat thick, flattish. regularly elliptical; length aboot 
1/55 in. Dorsum bearing four longlsh fine hairs, of whldi two are on the ce- 
phalic region and two close to the vasiform orifice. Margin entire, not thick- 
ened, bearing a row of rather long, strong hairs, sixteen on each side, and two 
shorter ones at the abdominal extremity. Rudimentary eyes dark-red, tuber- 
cular, may be made out Vasiform orifice broad, short, subelliptical ; operculum 
Uiort, transversely divided; lingula obsolete. 

Pupa-case yellow; elliptical; length about 1/25 in. The dorsal four hairs 
as in the larva, and there is usually a small quantity of dorsal white meal. 
Abdominal segments indistinct Margin with wide shallow crenulations ; mar- 
ginal hairs as in the larva. Vasiform orifice, operculum, and lingula as in the 
larva. On turning over the pupa-case the rudimentary feet, antennm. &c., are 
clearly visible. 

Adult of general normal form; length of l>ody about 1/30 in. Head and 
thorax dark-yellow. Abdomen lighter yellow. Genitalia brown. Winga nar- 
row, grey ; nervure straight ; the basal branch very short almost obsolete : mar 
gins of wings minutely serratulate, each serration bearing a minute spine; on 
the anterior edge of the hind wing are four very fine hair& The fore-wing 
t>ears four fkint brownish patches difficult to distinguish ; they form almost two 
transverse bands, but do not seem to meet at the nervure. Genitalia of male 
and female normal; each arm of the forceps of the male bears n few short 
hairs. 

.Hab. in Fiji, on a gramineous plant unknown to me. My specimens were sent 
by Mr. R. L. Holmes. 

" This species may be distinguished by the marginal and dorsal hairs of the 
larva and pupa. Something similar may be seen in A. citri, RUey and Howard, 
ns figured in Insect Liife, 1803, p. 219, but that species has four c^halic and 
four posterior long dorsal hairs; its wings are immaculate, and the adult male 
bears remarkable tufts of wax on the abdomen; the serrations of the wing 
margins are also different'' 

DESCRIPTnT REMARKS. 

The larva (PI. XXXIV, fig. 5) is sufficiently characterized by 
Maskell. 

Pupa case. — Size 0.88 mm. by 0.4 mm. Elongate oval, with at- 
tenuated cephalic portion (PI. XXXIV, figs. 1, 2). Edge of the 
case deflexed and armed with sixteen long spines and two pairs of 
small cephalic ones. Margin irregularly crenulate or dentate (PL 
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XXXIV, fig. 4). Dorsum armed with four pairs of very long spines, 
one pair on cephalic portion, one pair inserted before the vasiform 
orifice, and two pairs near the caudal margin. Vasiform orifice 
elliptical and transverse. Operculum of the shape indicated in Plate 
XXXIV, figure 3, its greatest width being 0.03 mm. The exposed 
portion of the lingula is short, setose, and armed with two pairs of 
spines. 

Adult male. — ^The type slides of this species are dissections and of 
the adults only the wings and claspers are represented. The fore- 
wing (PI. XXXIV, fig. 6) is 0.68 mm. long and 0.24 mm, wide, and 
is of almost an equal width throughout. The radial sector only is 
present, and it is iiregularly thickened. Maskell figures another vein 
in the wing, but in the types it does not exist and the wing is also of 
a different form from other species in Aleyrodes. The costal margin 
is armed with curved teeth on which are small hairs (PI. XXXIV, 
fig. 7). The claspers (PI. XXXIV, fig. 8) are unique. They are 
short, thick, hairy, and psyllid-like. The penis is almost equal in 
length to the claspers and slightly curved. 
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1. Plant Louse Al^yrodes. Bui. 96, Maine Agr. Exp. Sta., pp. 127 (1903). 
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(1902).- 
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10. Kans. Univ. Sci. Bui., vol. 5, No. 9, p. 133 (1910). 
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CLASSIFICATION OF THE ALEYRODID^-PART II. 



INTBODTTCTION. 

The present paper deals with the subfamily Aleyrodin» and, with 
Part I, completes the classification of the family. It has not been 
feasible to treat at this time the species of this subfamily in the manner 
followed in Part I. Monographic reports of the respective genera of 
the AleyrodinsB are, however, now under way and will be issued as 
rapidly as practicable. 

Students of the Aleyrodid» are well aware that the original and 
typical genus Aleyrodes had come to include a rather heterogeneous 
assemblage of forms. This fact vas indicated some years ago by 
Prof. T. D. A. Cockerell in his paper, ''Classification of the Aley- 
rodidae," * in which several subgenera were proposed, as Dialeurodes, 
TetraleurodeSf etc. From the writers' studies of these insects it 
appears to them that Aleyrodes Latreille should be restricted to 
those species essentially Uke proleteUa L., the type species, and that 
other genera should be erected to include the remaining forms. This 
they have attempted to do, as set forth in the following pages. 

Unfortunately the Aleyrodidse are as yet largely known only from 
the pupal stage, a condition due to their mode of life. A comprehen- 
sive classification based on the study of the adults would not, there- 
fore, be possible for many years to come. In the generic diagnoses 
given herewith it has been necessary to place importance on the char- 
acters of the so-called pupa case, as has long been the practice in 
describing species of this family. In the majority of the genera pro- 
posed the adult stage of one, or more species, however, is known, and 
so far as data at hand indicate, adult characters confirm the grouping 
of species followed, as based on the characters of the pupa case. 

The writers regret that there should be so many species (14 in num- 
ber) which they are unable to assign satisfactorily to any genus by 
reason of inadequate descriptions, or failure of authors to describe in 
suflBcient detail those characters of most value in generic determinar 
tions. It is much to be desired that descriptions of Aleyrodidse be 
made as complete and full as possible. 

It should be added that careful examinations have been made of 
the types or cotypes of species described by Maskell, Bemis, Quain- 
tance, Britton, Morrill, Back, Kuwana, and Kotinsky, and of most of 
those described by Cockerell. 

1 Proc Acad. Nat. BcL, Phlla., f. 279 (1908). 
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Genera of the Alstrodinjs. 

I. Forewing of adult with ladiusi present as a distinct vein Alewrothikm. 

II. Forewing of adult without iadiuS|. 

A. Pupa case without a submaiginal row of papilla-like pores, and with dooal 
disk not separated from submaiginal area. 
1. Pupa case with thoracic tracheal folds present. 

a. Thoracic tracheal folds ending on or near the maigin in a moro or 
less circular pore. 
(1) Vasiform orifice relatively small and roundly subcordate, 
operculum almost filling orifice and obscuring lin- 

gula .- DidUuToda. 

h. Thoracic tracheal folds ending in a comb of teeth. 

(1) Vasiform orifice relatively small and transvenely rounded, 

the operculum almost entirely filling it Aleuroplalbu. 

(2) Vasiform orifice subcordate, acute caudad, the operculum 

filling about two-thirds of orifice and leaving caudal por- 
tion of lingula exposed Dialeurodaidn. 

t. Pupa case with thoracic tracheal folds not evident. 

a. Vasiform orifice situated in a pit or depression which is usuaHy 
transversely ribbed or furrowed. 
(1) Operculum transversely rectangular, small, the knobbed 

extremity of the lingula visible caudad of it PeaHnu. 

h. Vasiform orifice not situated in a pit. 

(1) Vasiform orifice triangular, very elongate, operculum small 

and transversely elliptical, lingula long and visible for 
fully half its length caudad of operculum BemitiiL 

(2) Vasiform orifice subcordate, with cephalic maigin straight. 

(a) Adults with antennse of seven segments, of which III 
is the longest, IV-VII being subeqiial . . .Alofroda. 

(&) Adults with antennae of seven segments, of which VII 
(in male) is much the longest, being as long as the 
remaining ones together Aldarocyhotiu. 

(3) Vasiform orifice small, roundly subcordate, or subcircular. 

(a) Lingula long and distally knobbed, extending caudad 

from orifice for one-third to one-half of its length. 

AUurotuhu, 

(b) Lingula short and obscured by the operculum, which 

almost entirely fills the orifice.* 

* DorsuQi with several series of prominent spanes; 

margin with very distinct teeth. .^20tm>cantAttt. 

* Dorsum without such series of prominent spines. 

** Dorsimi with a central ridge or trachea-like 
elevation, the orifice situated on its caudal 
extremity; maigin with a double series of 
teeth, the outer series lighter in color than 
the inner. Wax not abundant. 

Aleurotrachehit. 

** Dorsum without such a central trachea-like 
structure, but usually with several pairs of 
prominent spine-like hairs. Wax secre- 
tion very abundant, flocculent, or woolly. 

Aleurothrixus, 

(4) Vasiform orifice transversely rectangular; operculum similar, 

very short; lingula broad and short, truncate caudad. 

NeomaskMa. 
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B. Pupa case with a submaiginal row of papilla-like pores and with the dorsal 
disk not separated from the submaiginal area. 
1. Vasiform orifice subcordate, with anterior maigin straight. 

a. Thoracic folds visible and ending in a comb of teeth; operculum 
nearly filling the orifice and obscuring the lingula. 

AUuroparadoxuB. 
h, ThOTacic tiacheal folds not distinct; lingula visible caudad of 

operculum, lobed Asterochiton, 

G. Pupa case usually without a row of submaiginal papilbe and with the dorsal 
disk distinctly separated from the submarginal area by a suture-like 
line or depression. 

1 . Dorsum covered with a large nimiber of mammiform pores . . A Uurotiih\u$. 

2. Dorsum without large miunmiform pores. 

a. Vasiform orifice rounded or cordate, elevated, and not surrounded 
by a lobed or palmate area Tetralewrodu. 

6. Vasiform orifice subcordate, surrounded by a definite lobed are^ 
with a channel extending caudad Aleurolobtn, 

Genus DIALKUKODES (Cookerell) n. gen. 
(PL XXXV, figs. 1-14; PI. XLVI, fig. 1.) 

Pupa case variable in size, elliptic to subcircular in outline; color 
usuaUy yellowish, varying in some species to brownish; mai^in of 
case toothed, the wax tubes irr^ular in outline and but little deve^ 
oped; submarginal area not separated from dorsal disk; dorsimi 
without papiUso or pores; tracheal folds evident, in some species 
very conspicuous, terminating on margin of case in a pore, the folds 
often showing dotHke, linear, or polygonal markings; wax secretion 
absent or very scant. Vasiform orifice relatively ^mall, transversely 
oval or subcircular, with or without comb of teeth on inner lateral 
and caudal margins; operculum large, mostly filling the orifice and 
obscuring the lingula. 

Adult with one flexure in radial sector of forewing and no trace of 
media. Antennse of seven segments, segment VII not distinctly 
shorter than segments IV, V, and VI, but usually longer than these. 
Sexes about equal in size, the claspers of male with a few prominent 
spines. 

Type, citri Riley and Howard. 

Species of the Genus Dialeurodes. 

D. citri (Riley and Howard), Insect Life, vol. 5, p. 219 (1893). (Southern Lnited 

States; Chile (?); China; India; Japan, etc.)* 
Syn.: aurorUn Maskell. 
D, dbrifolii (Morgan), Spec. Bui. La. Agr. Exp. Sta., p. 70 (1893). (Southern 

United States; Cuba; Mexico.) 
Syn.: nvhifera Berger. 
2). eugenix (Maskell), Trans. New Zealand Inat., vol. 28, p. 430 (1895). (India.) 
D.fijiensis (Kotinsky), Bui. 2, Div. Ent., Board Comm. Agr. & Forestry, Hawaii, 

p. 100(1907). (Fiji.) 
D. fodiens (Maakell), Trans. New Zealand Inst., vol. 28, p. 433 (1895). (New 

Zealand.) 
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D. kirkaldyi (Kotinsky), Bui. 2, Div. Ent., Board Comm. Agr. A Forestry, Hawmii, 

p. 95(1907). (Hawaii.) 
D. struthatUhi (Hempel), Ann. Mag. Nat. Hist. (7), vol. 7, p. 387 (1901). (Brazil.) 
D, tokyonis (Kuwana), Pomona Joum. Ent., vol. 3, no. 4, p. 622(1911). (Japan.) 

Genus ALiEUBOPIiATUS n. gen. 
(PI. XXXVI, figs. 1-6.) 

Pupa case usually flat, medium to large in size, oval to subcircular 
in outline, often notched on cephalo-lateral margins; coIof yellowish, 
or more usually dark brown to blackish, many species variously 
dotted with darker markings; margin toothed, wax tubes moder- 
ately developed, incisions shallow; submarginal area not separated 
from dorsal disk; dorsum without prominent pores or papilte, 
though some species show many minute poreHke structures; tho- 
racic tracheal folds evident, terminating on margiu of case in a 
comb of teeth from which may arise pencils of wax, differing in 
color from the more or less amorphous wax surroimding the case and 
secreted by the marginal wax tubes. Vasiform orifice small, trans- 
versely rounded and almost filled by the operculum, which hides 
the lingula. 

Adult with radial sector of forewing showing a single flexure; no 
spur of media. 

Type, quercus-aquaiic^ Quaintance. 

Species op the Genus Aleuboplatus. 

A. alcocki (Peal), Joum. Asiat. Soc. Bengal, vol. 72, p. 74 (1903). (India.) 
A. cockerelli (Ihering), Rev. Museu PauUsta, No. 2, p. 393 (1897). (Brazil.) 
A, c&ronata (Quaintance), Tech. Ser. 8, Div. Ent., U. S. Dept. Agr., p. 22 (1900). 

(California.) 
A. euryx (Kuwana), Pomona Joum. Ent., vol. 3, no. 4, p. 625 (1911). (Japan.) 
A. gelatinosus (Cockerell), Canad. Ent., vol. 30, p. 264 (1898). (New Mexico; Od- 

ifomia.) 
A. hoyx (Peal), Joum. Asiat. Soc. Bengal, vol. 72, p. 78.(1903). 
A, quaintancei (Peal), Joum. Asiat. Soc. Bengal, vol. 72, p. 78 (1903). (India.) 
A. quercus-aquaticas (Quaintance), Tech. Ser. 8, Div. Ent., U. S. Dept. Agr., p. 35 

(1900). (Florida.) 
A. vindonvndes (Cockerell), Psyche, vol. 8, p. 225 (1898). (Mexico.) 

Genus DIALEUBODOIDES n. gen. 
(PL XXXVII, figs. 7-11.) 

Pupa case of medium size, subelUptic to subcircular in outline, 
usually yellowish or brownish in color; margin of case toothed, the 
wax tubes but little developed; submarginal area not separated from 
dorsal disk; dorsum without papillae, though well developed pores 
may be present; tracheal folds present; wax secretion scant or 
absent. Vasiform orifice subcordate, rather acute caudad; oper- 
culum about half fiUing the orifice, leaving hngula exposed. 

Type, aureus Maskell. 
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DiALEURODES CITRI. 

Fig. 1.— Pupa case, dorsal view. Fig. 2.— Thoracic tracheal fold and pore. Fig. 3.— Margin of 
case. Fig. 4.— Vasifonn orifice of pupa case. Fig. 5.— Larva, third instar. Fig. 6.— Larva, first 
instar. Fig. 7.— Leg of larva, first instar. Fig. s.— Antenna of larva, first instar. Fig. 9.— Egg. 
Fig. 10.— Antenna or adult. Fig. 11.— Wing. Fig. 12.— Claw of adult. Fig. 13.— Male genitalia. 
Fig. 14.— Margin of forewing. ( Original.) 
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Aleuroplatus quercus-aquatic/e and Pealius maskelu. 

AlfMToplatuJt qurrctu-aquaticse: Fir. l.--Pupa «isc, dorsal view. Fig. 2.— Vasifonn orifice. 
FiR. 3.— Thoracic tracheal comb of teeth. FiR. 4.— Forewinji. Fig. 5.— Male genitalia. Fig. 6.- 
Margin of pup«i ca^. Pealius maskelli: Fig. 7.- -Pupa cusc, dorsal view. Fig. 8. — Margin of 

Eupa case. Ir ig. '.>.— Vasiform orifice. Fig. 10.— Thoracic tracheal comb of teeth. Fig. 11-— 
audal comb of teeth. Fig. 12.— Egg. (Original.) 
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DiALEUROOOIOES AUREUS. 
rmlifa inoaiupieaa: Fitr. I.— Piipa case, dorsul view. Fig. J,— Mnrgln ol pupa case, Fiii. 3 — 
VasUomi orin™ and riiiitlBl entl of |nipo. Fit;. 4— Korowlnp. Kin. 5.— Ew- Flfr. fi.— Anienua 
dadult. Dia(rurm(ohfc«our™<,- Fit :— Pupa riise, ilorBal view. Fig. s, -Tracheal ™mi) o( 
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Species op the Genus Dialeurodoides. 

A. aureus (Maskell), Trans. New "Zealand Inst., vol. 22, p. 17-* (1889); ibidem, 
vol. 2, p. 215 (1879). (New Zealand.) 

A./agi (Maskell), Trans. New Zealand Inst., vol. 22, p. 175 (1889). (iWw Zea- 
land.) 

A. simplex (Maskell), Trans. New Zealand InHt., vol. 22, p. 175 (1889;. (New 
Zealand.) 

Qenus PEAUTJS n. gen. 
(PI. XXXVl, figP. 7-12; PI. XLVI, fig. 5.) 

Pupa case medium in size, elliptic in outline; color variable; mar- 
gin of case toothed, the wax tubes well developed; submarginal area 
not separated from dorsal disk; dorsum without papillae or pores; 
thoracic tracheal folds not discernible, though there is a distinct 
furrow from vasiform orifice to caudal end of case. Vasifonn orifice 
situated in a pit, which is more or less pyriform in outline and trans- 
versely ridged, the outline of the orifice being subrectangular; oper- 
culum subrectangular,^ short, filliag about half the orifice; lingula 
short, the distal extremity visible caudad of operculum, flattened 
and knobbed. Named for the late II. W. Peal. 

Tj^pe, maskeUi Bemis. 

Species of the Genus Peauus. 

P. hengalensis (Peal), Journ. Asiat. Soc. Bengal, vol. 72, p. 70 (1904). (India.) 
P. hihisci (Kolinsky), Bul. 2, Div. Ent., Board Comm. Agr. & Forestry, Hawaii, 

p. 96 (1907). (Hawaii.) 
P. kelloggi (Bemifl), Proc. U. S. Nat. Mus., vol. 27, p. 499 (1904). (California.) 
P. maskelli (Bemis), Proc. U. S. Nat. Mus., vol. 27, p. 524 (1904). (California.) 

Qenus BEMISIA n. gen. 
(PI. XXXVII, figs. 1-6.) 

Pupa case varjdng much in size, elliptic or oval in outline, broadest 
across the thorax; color usually pale yellowish; margin toothed, the 
wax tubes irregular in size and shape ; submarginal area not separated 
from dorsal disk; dorsum without papillae or pores; thoracic tracheal 
folds sometimes faintly visible. There is a distinct furrow present, 
extending from the vasiform orifice to the caudal extremity of the 
case. Vasiform orifice triangular, long and narrow; lingula long and 
less than half covered at the cephalic extremity by the short oper- 
culum. 

Adult with one flexure in radial sector of forewing and no spur of 
media. Antennae of seven segments, of which the third is the longest, 
the remaining distal ones being subequal. Named for Florence E. 
Bemis. 

Type, inconspicua Quaintance. 

48454^—14-2 
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Spscies of the Genus Bbmisia. 

B. berbericola (Cockerell), Joum. N. Y. Ent. Soc., vol. 4, p. 207 (1896). (New 
Mexico.) 

B. decipiens (Maskell), Trans. New Zealand Inst., vol. 28, p. 428 (1895). (Aus- 
tralia.) 

B. giffardi (Kotinsky), Bui. 2, Div. Ent., Board Comm. Agr. & Forestry, Hawaii, 
p. 94 (1907). (Hawaii.) 

B. inconspicua (Quaintance), Tech. Ser. 8, Div. Ent., U. S. Dept. Agr., p. 29 
(1900). (Florida.) 

B. leaJdi (Peal), Joum. Aaiat. Soc. Bengal, vol. 72, p. 87 (1903). (India; FijL) 

B, religiosa (Peal), Joum. Asiat. Soc. Bengal, vol. 72, p. 67 (1903). (India.) 

Genus ALETBODES Latreille. 
(PL XXXVIII, figs. 1-13; PI. XLVI, fig. 6.) 

Pupa case small to medium in size, elliptic in outline; color usu- 
ally yellowish or brownish; margin of case toothed, the wax tubes 
irregular in outline and rather poorly developed; submarginal area 
not separated from dorsal disk. There are no well developed papillae 
or pores as in AsterochitoUj though minute pores may be present in 
some species. Tracheal folds not discernible; wax secretion usually 
absent. Vasiform orifice subcordate, the operculum about half 1511- 
ing the orifice; lingula included within the orifice, but visible caudad 
of the operculum; the distal extremity setose and armed with a pair 
of spines. 

Adult with two flexures in radial sector of forewing, and media 
with a very short spur; forewings usually with faint patches of dusky 
coloration on flexures of radial sector. Antennae of seven s^ments, 
of which the third is the longest, the distal ones being subequal; s^- 
ments imbricated. Sexes nearly equal in size; claspers of male with 
a few spines. 

Type, proleteUa L. ; example, spirseoides Quaintance. 

Species of the Genus Albyrodes. 

A. akebix Ku¥rana, Pomona Journ. Ent., vol. 3, no. 4, December, p. 622 (1911). 

(Japan.) 
A. amnicola Bemis, Proc. U. S. Nat. Mus., vol. 27, p. 514 (1904). (California.) 
A. (uarumis Shimer, Trans. Amer. Ent. Soc., vol. 1, p. 281 (1867). (Pennsj-l- 
vania.) 

Syn.: act€a5 Britton. 
A. aureodncta Cockerell, Joum. N. Y. Ent. Soc., vol. 5, p. 42 (1897). (New 

Mexico.) 
A. hrassicss Walker, Cat. Homopt. Brit. Mus., p. 1092 (1852). (Europe.) 
A. caprex Signoret, Ann. Soc. Ent. France (4), vol. 8, p. 384 (1867). (France.) 
A. cerata Maskell, Trans. New Zealand Inst., vol. 28, p. 425 (1895). (New Zea- 
land.) 
A. cotesii Maskell, Trans. New Zealand Inst., vol. 28, p. 427 (1895). (Balu- 
chistan.) 
A.femaldi MorjtfU, Psyche, vol. 10, p. 83 (1903). (Massachusetts; Connecticut.) 
A./ragariss Walker, List Homopt. Brit. Mus., p. 1092 (1851); also Ann. Soc. Ent. 
France (4), vol. 8, p. 383 (1867). (England; Fmnc«.) 



GENUS ALEUROTULUS. 101 

A. lactea Zehntner, Mededeeleng Proefetat. Ooet-Java, n. s. 37, p. 34 (1897); also 

Arch. Java Suikerind., vol. 7, p. 459 (1897). (Java.) 
A. lauri Signoret, Ann. Soc. Ent. France, pt. 2, p. 158 (1881). (Greece.) 
A. lonicerx Walker, Cat. Homopt. Brit. Mus., p. 1092 (1852). (Europe.) 
A, prenanthis Schrank, Fauna Boica, vol. 2, p. 147 (1801). (Germany.) 
A. proletella Linn^, Syst. Nat. (ed. 10), p. 537 (1758). (Europe.) 
A. pruinoaa Bemis, Proc. U. S. Nat. Mus., vol. 27, p. 491, pi. 2, fig. 8 (1904). 

(California.) 
A, pruinosa var. enphorbiara Cockerell, Ent. News, vol. 22, p. 462 (1911). 
A. pyrolx Gillette <fe Baker, Bui. 31, Colo. Agr. Exp. Sta., Tech. Ser., p. 125 

(1895). (Colorado.) 
A. quercus Signoret, Ann. Soc. Ent. France (4), vol. 8, p. 384 (1867). (France; 

England.) 
-4. n6ia Douglas, Ent. Monthl. Mag., vol.24, p. 265 (1888); ibidem, p. 255 (1899). 

(England.) 
A, rubi Signoret, Ann. Soc. Ent. France (4), vol. 8, p. 382 (1867). (France.) 
A. ruhicola Douglas, Ent. Monthl. Mag. (2), vol. 2, p. 322 (1891). (England.) 
A. schizuolensis Kuwana, Pomona Joum. Ent., vol. 3, no. 4, December, p. 620 

(1911). (Japan.) 
A. spirsex Douglas, Ent. Monthl. Mag. (2), vol. 5, pp. 73, 154 (1894). (England.) 
A. ipirxoides Quaintance, Tech. Ser. 8, Div. Ent., U. S. Dept. Agr., p. 36 (1900). 
A. xylostei Westhoff, Jahresb. zool. westf&l. Verein, p. 61 (1886). (Germany.) 
A. yaungi Hempel, Ann. Mag. Nat. Hist. (7), vol. 8, p. 385 (1901). (Brazil.) 

Genus ALEUBOCTBOTXTS n. gen. 
(PI. XXXIX, figs. 5-8.) 

Pupa case of medium size, very narrow and elongate; mai^in 
toothed, the wax tubes very poorly developed; submarginal area 
not separated from dorsal disk; dorsum without papillae or pores, 
though there is present a row on each side of median area of abdomen, 
a series of irregular pits; tracheal folds not discernible; secretion 
usually present as a short rim of wax, elevating case from leaf. 
Vasiform orifice subcordate, the lingula included within the orifice, 
but its extremity visible caudad of the operculum. 

Adult with a single flexure in radial sector of forewing and no 
trace of media. Antennae of male with segment VII as long or 
longer than the other segments combined. 

Type, graminicolus Quaintance. 

Species of the Gbnus Ai eurocybotus. 
A. graminicolas (Quaintance), Canad. Ent., vol. 31, p. 89 (1899). (Florida.) 

Genus ALEUBOTTTLTTS n. gen, 

(PI. XL, figs. 1-9.) 

Pupa case small, elliptic to slightly oval, flat. Color yellowish; 
margin of case toothed, the wax tubes not prominent; submarginal 
area not separated from the dorsal disk and there are no papillae or 
pores; tracheal folds faintly evident. Vasiform orifice subcordate, 
somewhat roimded; operculiun smaller, similar but shorter in pro- 
portion, occupying about two- thirds of the orifice; lingula long, 
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usually protruding considerably beyond orifice, ligulate, its protruding 
extremity knobbed and setose. 

Adult with one flexure in radial sector of forewing and no spur of 
media. Antennae of seven segments, of which the third is the longest; 
segment VII considerably longer than IV, V, or VI. 

Type, nephrolepidis Quaintance. 

Species op the Genus Aleurotulus. • 

A. nephrolepidis (Quaintance), Tech. Ser. 8, Div. Ent., U. S. Dept. Agr., p. 29 

(1900). (Pennsylvania, in Conservatory.) 
Syn. : extraniens Bemis. 
A. filidum (Goeldi), Mittheil. Bchweiz. ent. Ges., vol. 7, p. 248 (1886). (Brazil; 

Rio do Janeiro; Kew Garden*?.) 

Genus ALETJBOOANTHXTS n. gen. 
(PI. XXXIX, figs. 9-11; PI. XLVI, fig. 3.) 

Pupa case medium in size, subelliptic in outline, usually dark brown 
or black in color; margin of case toothed, the wax tubes very prom- 
inent; submarginal area not separated from dorsal disk; dorsum 
without papiUflB or pores, though bearing many heavily chitinized 
spines variously arranged; tracheal folds usually not discernible, 
though evident in a few species; wax secretion usually present as a 
narrow fringe from marginal wax tubes. Vasiform orifice small, 
rounded or subcordate in outline, situated on a tubercle-like ])rojec- 
tion of dorsum; operculum similar in shape and almost entirely filling 
it, obscuring the Ungula. 

Adult with one flexure in radial sector of forewing and no spur of 
media; wings usually blotched or shaded. Males much smaller than 
females. 

Type, spiniferus Quaintance. 

Species op the Genus Aleurocanthus. 

A. hamhuaae (Peal), Joum. Asiatic Soc. Bengal, vol. 72, p. 85 (1903). (India.) 
A. hanhsias (Maskell), Trans. New Zealand Inst., vol. 28, p. 423 (1895). (Aus- 
tralia.) 
A. calophylli (Kotinsky), Bui. 2, Div. Ent. Board Comm. Agr. & Foreetrj^ Hawaii, 

p. 98 (1907). (Fiji.) 
A. citricolus (Newstead), Mitteil. aus dem zool. Mus. in Berlin, vol. 5, pt. 2, p. 173 

(1911). (East Africa.) 
A. hirsutus (Maskell), Trans. New Zealand Inst., vol. 28, p. 434 (1895). (Aus- 
tralia.) 
A. nuhilans (Buckton), Indian Mus. Notes, vol. 5, p. 36 (1900). (India.) 
A. piperis (Maskell), Trans. New Zealand Inst., vol. 28, p. 438 (1895). (Ceylon.) 
A. spini/erus (Quaintance), Canad. Ent., vol. 34, p. 63 (1902). (Java.) 
A. spinosus (Kuwana), Pomona Joum. Ent., vol. 3, no. 4, p. 626 (1911). 
A. signatiLS (Maskell), Trans. New Zealand Inst., vol. 28, p. 447 (1895). (Aus- 
tralia.) 
A. voelizkowi (Newstead), Quarterly Joum. Liverpool, vol. 3, p. 12 (1908). (Mada- 
gascar.) 
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ALEUROTULUS NEPHROLEPIDI8. 

Fig. 1.— Pupa case, dorsal view. Fie. 2.— Vasiform orifice. Fig. 3.— Margin of pupa case. Fig. 4.- 
Forewing. Fig. 5.— Margin of lorewinp. Fig. 6. —Egg. Fig. 7.— Claw of adult. Fig. 8.- 
Antenna of adult male ( ?). Fig. 9.— Third segment of antenna of male. (Original.) 
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Plate XLI. 










Aleurothrixus howardi and Aleurotrachelus tracheifer. 

AUuTothrixw houmrdi' Fig. 1.— Pupa case, dorsal view. Fig. 2.— Larva, first instar. Fig. 3.— 
Sword-shaped spine of first-inslar larva. Fig. 4.— Ege. Fig. 5.— Margin of pupa case. Fig. fi. - 
Vasifonn orifice. Aleurotrachelus tracheifer :Y\^. 7.— l*upa case, dorsal view. Fig. 8.— Vasifonn 
orifice. Fig. 9.— Margin of pupa case. (Original.) 
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Plate XLII. 
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ASTEROCHITON VAPORARIORUM. 

Fig. 1.— Larva, first Instar. Fig. 2.— Larva, second instar. Fig. a.— Pupa case, dorsal view. 
Fig. 4.— Papilla of pupa case. Fig. 6.— V'usiform orifice. Fig. G.— Egg. Fig. 7.— Leg of larva, 
first instar. Fig. 8.— Antenna of adult. Fig. 9.— Distal end of third segment of antenna. Fig. 
10. —Antenna oilarva, first instar. Fig. 11.— Antenna of larva, second instar. Fig. 12. — Fore- 
wing. Fig. 13.— (Jenitalia of male, dorsal view. Fig. 14.— Genitalia of male, lateral view. Fi^ 
15.— Claw of adult, (Original.) 
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Genus AI^EUBOTBAOHBLTTS n. gen. 
(PL XLI, figs. 7-9; PL XLVI, fig. 4.) 

Pupa case mostly of medium size, elliptic in outline, the cephalic 
margin somewhat pointed; color brown to blackish; margin of case 
^th a double row of teeth, the wax tubes well developed ; submarginal 
area not separated from the dorsal disk; dorsiun without pores or 
papillae, though body sutures are very prominent and aiong each side 
near center there is a prominent fold. Along median line of dorsum 
is a trachea-like ridge, terminating cephalad in an arrow-shaped %ure 
and caudad in the vasiform orifice. Tracheal folds not discernible; 
"wax secretion usually present as a fringe from marginal wax tubes, 
Vasiform orifice small, broadly cordate; operculum similar in shape, 
obscuring the lingula. 

Type, tracheifer Quaintance. 

Species of the Genus Aleurotrachelus. 

A. camellix (Kuwana), Pomona Joum. Ent., voL 3, no. 4, p. 625 (1911). 

A. eroceatua (Maskell), Trans. New Zealand Inst., voL 28, p. 428 (1895). (Aus- 
tralia.) 

A. fumipennis (Hempel), Psyche, voL 8, p. 394 (1899). (Brazil.) 

A. Iimbatu8 (A^skell), Trans. New Zealand Inst., vol. 28, p. 436 (1895). (Aus- 
tralia.) 

A. parvus (Hempel), Pftyche, vol. 8, p. 395 (1899). (Brazil.) 

A. tracheifer (Quaintance), Tech. Ser. 8, Div. Ent., U. S. Dept. Agr., p. 38 (1900). 
(Mexico.) 

A. trachoideB (Back), Canad. Ent., vol. 44, p. 151 (1912). (Cuba.) 

Genus ALKUKOTHBIXXJS n. ^en. 
(PL XLI, figs. 1-6; PL XLVII, fig. 4.) 

Pupa case medium to small in size, elliptic; margin sometimes 
aiigled; color variable, ranging from yellow to blackish; margin of 
case with double row of teeth, the wax tubes well developed; sub- 
marginal area not separated from dorsal disk; dorsum without papillae 
or pores, but bearing along median line a few pairs of long, spinelike 
hairs; tracheal folds not discernible; wax secretion usually copious, 
flocculent or woolly, secreted by marginal wax tubes. Vasiform 
orifice small, transversely eUiptic; lingula obscured by the operculum, 
which nearly fills the orifice. 

Adult with one flexure in radial sector of forewing and no spur of 
taedia. Antennae of seven segments, of which III is the longest. 
Sexes nearly equal in size. 

Type, Tiowardi Quaintance. 

Species op the Genus Aleurothrixus. 

A. dipim (Goeldi), MittheiL echweiz. ent. Ges., voL 7, p. 250 (1886). (BraziL) 
A,Jloccosu8 (Maskell), Trans. New Zealand Inst., voL 28, p. 432 (1895). (Jamaica; 

Mexico.) 
A, horridus (Hempel), Psyche, vol. 8, p. 394 (1899). (Brazil.) 
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A. howardi (Quaintance), Tech. Ser. 12, Bur. Ent., U. S. Dept. Agr., p. W (1907). 

(Cuba; Florida.) 
A, interro^atianii (Bemis), Proc. U. S. Nat. Mua., vol. 27, p. 610 (1904). (Call- 

fomia.) 

Oenos NBOMASTnCLLT A Quaintance and Baker. 

(Tech. Ser. 27, Pt. I, PL XXXIV, figs. 1-8.) 

Species of the Genus Neomascsllia. 

if. comata (Maskell), Trans. New Zealand Inst., vol. 28, p. 426, (1895). (Fiji) 
'N, bergii (Signoret), Ann. Soc. Ent. France (4), vol. 8, p. 395 (1867). (We of 
Mauritius; Java; Fiji; Levuka; Kena; Manila, Philippine Islands. 
Syn.: «accAan Maskell. 

Oenua AIiETJItOPABADOXTTS n. gen. 
(PL XXXIX, figs. 1-4; PL XLVI. fi:^. 2.) 

Pupa case medium in size, elliptic in outline; margin toothed, the 
wax tubes only moderately developed; submarginal area not separated 
from dorsal disk; just within margin a series of papiQarlike pores and 
dorsum with numerous large irregular pores; tracheal folds present, 
terminating on margin in a comb of teeth; wax secretion brittle 
glass-like rods from the submarginal papillfie and a secretion from the 
dorsal pores. Vasiform orifice subcordate or triangular, the op«r- 
culum similar in outline, obscuring the lingula. 

Adult with a single flexure in radial sector of f orewing and no spur 
of media. Antennsd seven-segmented; III the longest; distal seg- 
ments subequal. Sexes nearly equal in size. 

Type, iridescens Bemis. 

Species op the Genus Aleuroparapoxus. 
A, iridescens (Bemis), Proc. U. S. Nat. Mas., vol. 27, p. 487 (1904). (Califoraia.) 

Genus ASTEKOCHITON MaskeU.^ 
(PL XLII, figs. 1-15; PL XLVII, fig. 2.) • 

Pupa case medium to small in size, elliptic, usually elevated from 
the leaf by a palisade of white wax ; color variable, ranging from whit- 
ish to dark brown; margin of case toothed, the wax tubes moderately 
developed; submarginal area not separated from dorsal disk; sub- 
marginal area with a row of, or a number of, large papillae or pores; 
thoracic tracheal folds rarely distinguishable; usually a distinct 
furrow from vasiform orifice to caudal margin of case; wax secretion 
a series of brittle, glassy rods from dorsal papillae or pores and a 

1 Maskell erected this genus with his lecanioidea as type and placed it in the CoocidsB. He later deseribtd 
a species, papUlifer, indicating that his lecanioidea was in part a synonym of this. The name leeaiMo^f 
however, should have been used lor the species- We have examined the type of papOlifer in the Ifo^^Q 
collection and find the species to be nothing other than vaporartorum Westwood. Thie latter wptc^ 
therefore, becomes the type of the genus. 
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palisade of white wax elevating case from loaf; vasiform orifice sub- 
cordate, usually notched on caudal end; operculum transversely 
elliptic, about half filling the orifice; lingula spatulate, the distal 
extremity exposed caudad of operculum, lobed, and usually armed 
with two prominent spines. 

Adult usually with one flexure in radial sector of forewing and no 
trace of media excepting in freshly emerged specimens. AntennsB 
of seven s^ments, s^ment III the longest, IV to VI subequal; 
segments imbricated. Sexes nearly equal in size. 

Type, vaporariorum Westwood. 

Species op the Genus Astbbochiton. 

A. abuHloneus (Haldeman), Amer. Joum. Sci. <fe Arts, vol. 9, p. 108 (1850). (East- 
ern United States; Pennsylvania to Florida.) 
Syn. : filchi Quaintance. 
A. ambroM (Cockerell), Canad. Ent., vol. 42, p. 370 (1910). (Colorado.) 
A. atpUnii (Maskell), Trans. New Zealand Inst., vol. 22, p. 173 (1889). (New 

Zealand.) 
A, coryli (Britton), Ent. News (Phila.), vol. 18, p. 337 (1907). (Connecticut.) 
A, dicuemus (Bemis), Proc. U. S. Nat. Mus., vol. 27, p. 616 (1904). (California.) 
A, dubius (Heeger), Beitr. Natiug. Ins., p. 223 (1858). (Austria; Germany.) 
A. erigcrorUii (Maskell), Trans. New Zealand Inst., vol. 28, p. 429 (1895). 

(Mexico.) 
j4../!orufen«w (Quaintance), Tech. Ser. 8, Div. Ent., U. S. Dept. Agr., p. 26 (1900). 
A. glacialis (Bemis), Proc. U. S. Nat. Mus., vol. 27, p. 518 (1904). (California.) 
A. ktUchingii (Bemis), Proc. U. S. Nat. Mus., vol. 27, p. 532 (1904). (California.) 
A, immaeukUus (Heeger), Beitr. Naturg. Ins., p. 1 (1855). (Europe.) 
A. madroni (Bemis), Proc. U. S. Nat. Mus., vol. 27, p. 507 (1904). (California.) 
A, merlini (Bemis), Proc. U. S. Nat. Mus., vol. 27, p. 512 (1904). (California.), 
A. morrUH (Britton), Ent. News (Phila.), vol. 18, p. 340 (1907). (Connecticut.) 
A. jHukardi (Morrill), Canad. Ent., vol. 35, p. 25 (1903). (Eastern United States.) 
A. pergandei (Quaintance), Tech. Ser. 8, Div. Ent., U. S. Dept. Agr., p. 31 (1900). 
A. phUlyrex (HaUday), The Ent. Mag., vol. 2, p. 119 (1834). (Europe.) 
A. rolfsit (Quaintance), Canad. Ent., vol. 31, p. 90 (1899). (Florida.) 
A. ruborum (Cockerell), Joum. N. Y. Ent. Soc., vol. 5, p. 9 (1897). (Fbrida.) 
A. 9onchi (Kotinsky), Bui. 2, Div. Ent. Board Conmi. Agr. & Forestry, Hawaii, 

p. 97 (1907). (Hawaii.) 
A, tentaeulalus (Bemis), Proc. U. S. Nat. Mus., vol. 27, p. 494 (1904). (CaUfomia.) 
A. vaporariorum (Westwood), The Gardener's Chronicle, p. 852 (1856). (Thought 

to be a native of Brazil; now quite generally distributed.) 
Syn.: nico^iano^ Maskell. 
Syn.: papilli/er MsakelL. 
Syn.: lecanioides MaakelL 
A, vanaMli8 (Quaintance), Tech. Ser. 8, Div. Ent., U. S. Dept. Agr., p. 39 (1900). 

(Florida.) 
A. vUrindlus (Cockerell), Ent. News (Phila.), vol. 14, p. 241 (1903). (Mexico.) 
A. viUatus (Quaintance), Tech. Ser. 8, Div. Ent., U. S. Dept. Agr., p. 42 (1900). 

(California.) * 
A. waldeni (Britton), Ent. News (Phila.), vol. 18, p. 339 (1907). (Connecticut.) 
A, wellmana (Bemis), Proc. U. S. Nat. Mus., vol. 27, p. 525 (1904). (California.) 
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Genus ALEUBOTITHITTS n. gen. 
(PI. XLIII, figs. 1-16, PI; XLVIII.) 

Pupa case of medium size, elliptic in outline, yellowish to darker 
in color; margin toothed, the wax tubes but little developed; sub- 
mai^inal area separated from dorsal disk by an irregular row of small 
papillsd and marked by many suture-like lines; dorsal disk covered 
with patches of large mammiform papillae; tracheal folds not dis- 
cernible, wax secretion copious, of wool-hke threads from the dorsal 
papiUfie. Vasiform orifice broadly subcordate, the operculum about 
half filling it; caudal extremity of Ungula exposed, lobed, and bear- 
ing a pair of spines. 

Adult with one flexure in radial sector of forewing and no trace of 
media; antennse of seven segments, of which the third is the longest, 
the four distal segments subequal. Ovipositor and labiimi extremely 
long. 

Type, timberlaJcei Quaintance and Baker. 

Species op the Genus Aleurotithius. 

Aleurotithius timberlakei n. sp. 

(PI. XLIII, figs. 1-16; PI. XLVIII.) 

This species is represented in the collection by three lots of materiaL 
The first, Quaintance No. 8732, was collected by Mr. P. H. Timber- 
lake, July 14, 1912,intheupperSonoran Zone, San Jacinto Mountains, 
California.* The second, Quaintance No. 8818, was forwarded by 
H. S. Smith and represents specimens collected by Mr. R. K. Bishop 
at Santa Ana, Cal. The third lot was sent by Mr. Bishop from 
Santa Ana, May, 1913. All specimens were collected on Eriodidyon 
tomervtosum, commonly known as Yerha santa. 

Pupa case (PL XLIII, fig. 1 ) . — Size 1 .008 by 0.72 mm. ; shape elliptic : 
color pale yellowish. Submarginal area separated from dorsal disk by . 
series of small more or less conical papillae (PI. XLIII, fig. 4). Margin 
with the wax tubes as irregular teeth (PI. XLIII, fig. 2) from which 
suture-like markings extend mesad across the submarginal area. 
Dorsum with the segments distinctly marked and possessing large 
numbers of prominent mamxnif orm papilla) (PL XLIII, fig. 3) . These 
are situated in groups on the subdorsal portions of the segments. 
Vasiform orifice (PI. XLIII, fig. 5) broadly subcordate, with the 
anterior margin straight. Operculum similar in shape to the orifice 
and filling about one- third of it; distal extremity of the lingula 
exposed, and setose. 

As seen on the leaf, there is a prominent rim of waxy secretion which 
elevates the case extremely from the leaf and there is an abundant 
dorsal secretion composed of more or less fused waxen rods from the 
mammiform papillae. 




Aleubotithius timberlakei. 
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TiTRALEUROOES MORI. 
Pig. 1.— FotBWineot female. Fig. 2, -Foipwin? of mule. Fig. 3.— .Yntenna o( adult (emale. Flf. 
t— Omlulia ol male. FlK. 5.— DLstal eoil at vjlves oF mule geniutlia. Fig. «.— Adult clav. 
Fit!. 7,— Torsi ol ndull. Flu. K,-l';ffl. fK ».— i'oiygonai markinjs ol e^ff siulace. Fig. 10.— 
Lon-a, first Insiar. Fig, II.— Lar™, swonci insior. Fli, li.— Margin of en? ol larva. s.Tond 
Instar. Fig. IS.— Pumi«a«, dorsal vi?n-. Fig. 14.— Margin ol puoa ni«. Fig. 15,— Vasifonn 
orilli* of pupa case. Fig. Iti.— Vasifonn orlBce of adult. Fig. 17.— Lateral vle«, vaslf orm orifloe 
Dt adult. (OrlgiaaL) 
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Plate XLV. 




Aleurolobus marlatti. 

Fig. 1.— Egg. Fig. 2.— Larva, first inslar. Fie. 3.— Vasiform orifice of larva, first instar. Fig. 
4.— Larva, second instar. Fig. 5.— Margin of case of larva, second instar. Fig. G.— \'asiform 
orifice of larva, second instar. Fie. 7.— Lingula of larva, second instar. Fig. 8.— Larva, third 
instar. Fig. 9.— Margin of case of larva, third instar. Fig. 10.— Va.siform orifice of larva, third 
instar. Fig. IL— Pupa caso, dorsal view. Fig. 12. — Vasiform orifice and surrounding tnlobed 
area of pupa case. Fig. 13.— Margin of pupa case. Fig. 14.— Thoracic tracheal comb of teeth 
of pupa case. Fig. 15.— Forewing. Fig. 16.— Male genitalia, lateral view. (Original.) 



Pupa Cases of Aleyrodin^. 

—Dialciiroiet cUrl, pupa cife on l*iit. Fi;;. l.—Airnmnaraii 

i'lK. S.^Altuntcanlliut ipinifrrui. pupa caa 
» cose on Itat. Fin- 5.— PcaJitu tiltoaii, pop! 
lOaseonLCBf. (Original.) 



Pupa Cases of Aleyrodin*. 
yig. I. — AUuninbu* marlutli. pupa cjum' on leaf- Vin.'J.—Af/trochl'onn'tutilnnin, piipi 
lent; (OriilIi°a™' '" '"""' ^"^ *"* ^ ™ ■ "!■ ■ - '" '""' "'™' '■ V 



Plate XLVIII. 
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AduU female. — Length from vertex to tip of ovipositor with this 
organ folded 1.392 mm.; color brownish yellow, dusky on appendages; 
eyes and tip of labium dark brown. Forewing (PI. XLIlI, fig. 8) 
1.52 by 0.64 mm., slightly shaded with dusky; radial sector in about 
the middle of the wing; margin (PI. XLIII, fig. 9) armed with roimded 
teeth which appear to be devoid of hairs. Legs long, hind tibia 
0.608 mm., hind tarsus, proximal segment 0.26 mm., distal segment 
0.112 nmi. Labium (PI. XLIII, fig. 11) extremely long, particularly 
the distal segment, which is 0.384 nam., while the second segment 
is 0.08 mm. Ovipositor (PI. XLIII, figs. 13, 14) extremely long 
and acute, usually carried folded (PI. XLIII, fig. 13), in which position 
it measures 0.32 mm. ; when extended, 0.608 mm. Antennal segments 
(PI. XLIII, fig. 16) with the following proportional lengths: II, 0.067 
mm.; Ill, 0.l7 nmi.; IV, 0.067 mm.; V, 0.075 mm.; VI, 0.0625 mm.; 
VII, 0.05 mm.; distal segments subcylindric, imbricated; III with 
a distal fringed sensoriimi and a stout spine; V and VII each with 
a circular fringed sensorium. 

AdvU male, — Similar to the female in general characters and color. 
Length 1.04 nam.; forewing 1.2 by 0.48 mm.; hind tibia 0.56 mm.; 
hind tarsus, proximal segment 0.192 mm., distal segment 0.096 mm.; 
labium with the distal segment 0.384 mm., and the second 0.08 mm. 
Claspers (PI. XLIII, figs. 10, 15) somewhat straight, 0.208 mm. long, 
each clasper with a median longitudinal angle which is armed with 
a row of six or seven stout spines. 

Type. — ^No. 1479, U. S. National Museimi. Described from males 
and females in balsam mounts and pupa cases in balsam mounts and 
dry upon foUage. Quaintance No. 8830. 

This species shows a remarkable adaptation to its host plant. The 
leaves of this plant, Eriodictyon Uymentosum, are very hairy, so much 
so that aleyrodids with mouthparts oT usual length could not feed 
upon them. In this species the mentum and setae are much elongated, 
enabling the species to reach through the hairy covering and pimcture 
the leaf tissue for food. Similarly the ovipositor is greatly elongated 
to enable the female to place its eggs directly on the loaf epidermis — 
the imiversal habit among species of this family. 

Genus TETBALEUBODES (CockereU) n. gen. 
(PI. XLIV, figs. 1-17; PL XLVII, fig. 3.) 

Pupa case variable in size, elliptic to broadly oval in outline, 
usually dense black in color; margin of case with distinct teeth, the 
wax tubes usually well developed; submarginal area separated from 
dorsal disk and conspicuously fluted by suture-like lines ; dorsum 
without papilbe, though minute pores may be present; reniform ''eye 
spots" often evident on cephalic portion of case; tracheal folds, as 
a rule, not discernible; wax secretion usually a more or less copious 
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fringe from marginal wax tubes. Vasiform orifice small, subcordate, 
sometimes roimded; operculum similar in shape and almost entirely 
filling the orifice, obscuring the lingula; orifice usually elevated oa a 
tubercle-like projection of the dorsum. 

Adult with one flexure in radial sector of forewing and no trace 
of media. Antennae of seven segments, of which the third is tho 
longest. Sexes about equal in size. 

Type, perileuca Cockerell; example, mori Quaintance. 

Species of the Gbntjs Tbtralbubodbs (Gkll). 

T. abncrmts (Quaintance), Tech. Ser. 8, Div. Ent., U. S. Dept. Agr., p. 17 (1900). 

(Florida.) 
T. acacix (Quaintance), Tech. Ser. 8, Div. Ent., U. S. Dept. Agr., p. 19 (1900). 

(California; Mexico.) 
T. caparagi (Lewis), Joum. Quekett Microec. Club (2), vol. 6, p. 88 (1895). 

(Natal.) 
T. aucuhx (Kuwana), Pomona Joum. Ent., vol. 3, no. 4, p. 625 (1911). (Japan.) 
T. comi (Haldeman), Amer. Joum. Sci. & Arts, vol. 9, p. 109 (1850). (Penn- 
sylvania.) 
T. dorseyi (Eirkaldy), Bui. 2, Div. Ent. Bd. Comm. Agr. & Forestry, Hawaii, 
p. 52 (1907). (California.) 
Syn.: qtiaintaricei 'BeiniB. 
T, errans (Beniis), Proc. U. S. Nat. Mus., vol. 27, p. 500 (1904). (California.) 
T. marginata (Newstead), Mitteil. aus dem zool. Mus. in Berlin, vol. 5, pt. 2, 

p. 172 (1911). (East Africa.) 
T. melanops (Cockerell), Bui. 67, Fla. Agr. Exp. Sta., p. 665 (1903). (California.) 
T. mari (Quaintance), Canad. Ent., vol. 31, p. 1 (1899). (Eastern United States.) 
T. mari maculata (Morrill), Psyche, vol. 10, p. 81 (1903). (Massachusetts.) 
T. mori arizonenna (Cockerell), Science Crossip, n. s., vol. 6, p. 366 (1900). (Ari- 
zona.) 
T. nigrma (Bemis), Proc. U. S. Nat. Mus., vol. 27, p. 522 (1904). (California.) 
T. perileuca (Cockerell), Bui. 67, Fla. Agr. Exp. Sta., p. 664 (1903). (California; 

Texas.) 
T. plumo8a (Quaintance), Tech. Ser. 8, Div. Ent., U. S. Dept. Agr., p. 33 (1900). 
T. splendena (Bemis), Proc. U. S. Nat. Mus., vol. 27, p. 489 (1904). (California.) 
T. stanfordi (Bemis), Proc. TJ. S. Nat. Mus., vol. 27, p. 508 (1904). (California.) 
T. sUllata (Maskell), Trans. New Zealand Inst., vol. 28, p. 442 (1895). (Australia.) 
T. styphelisB (Maskell), Trans. New Zealand Inst., vol. 28, p. 442 (1895). (Au»- 

tralia.) 
T. ur8orum (Cockerell), Canad. Ent., vol. 42, p. 171 (1910). (Colorado.) 

Oenus AliEintOLOBTJS n. gen. 

(PI. XLV, figs. 1-16; PL XLVII, fig. 1.) 

Pupa case of medium size, subelliptic to oval in outline ; color usually 
dark brown to blackish; margin toothed, the wax tubes only mod- 
erately developed; submarginal area separated from dorsal disk and 
much fluted by suture-like lines; dorsum without papillse, though 
minute pores may be present; tracheal folds evident in some species, 
though obscure or wanting in others; when present terminating 
on margin of case in a few specialized teeth; reniform "eye spots" 
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nsuftllj present on cephalic portion of case; wax secretion usually 
present as a narrow fringe from marginal wax tubes, and sometimes 
on dorsum. Vasiform orifice subcordate; operculum similar in 
shape, almost filling the orifice, obscuring the lingula; orifice sur- 
rounded by a definite trilobed figure, the lobes of which fonn a 
channel from the orifice caudad to margin of case. 

Adult with a single flexure in radial sector of forewing and no 
spur of media; wings usuaUy marked with reddish. Antennse of 
seven segments; in the female. III longest; in the male, VII often 
as long or longer than other segments together. 

Type, marlatti Quaintance. 

Species of the Genus Alburolobus. 

A. harodefuis (Maskell), Trans. New Zealand Inst., vol. 28, p. 242 (1895). (India.) 
A, longicamis (Zehntner), Arch. Java Snikerind., vol. 5, p. 381 (1897). (Java.) 
A. marlatti (Quaintance), Canad. Ent., vol. 34, p. 61 (1902). (Japan.) 
A. niger (Maskell), Trans. New Zealand Inst., vol. 28, p. 437 (1895). (Australia.) 
A. Simula (Peal), Joum. Asiat. Soc. Bengal, vol. 72, p. 81 (1903). (India.) 
A. taonabx (Euwana), Pomona Joum. Ent., vol. 3, no. 4, p. 623 (1911). (Japan.) 

TTlTPIaACED SPECIES OF THE OLD OBNUS ALEYBODES. 

The writers have not been able satisfactorily to place the following 
species of the old genus Aleyrodes in any of the foregoing genera on 
account of inadequate descriptions. It is hoped that those famihar 
with these species will indicate their proper systematic position. 

A. atriplex Frpggatt, Agr. Gazette New South Wales, vol. 22, p. 757 (1911). (New 

South Wales.) 
A. aveUanse Signoret, Ann. Soc. Ent. France (4), vol. 8, p. 385 (1867). (France.) 
A, carpini Koch, Die Pflanzenlafbe Aphiden, p. 327 (1857). (Europe.) 
A. complanatum (Bfirensprung) D* Alton & Burmeister, Zeit. f. 2k)ol., vol. 1, 

p. 169 (1849); Spec. Bui. 88, Mass. Agr. Exp. Sta., p. 330 (1903). (Germany.) 
A. euphorbix Loew, Verhandl. zool.-bot. Ges. Wien, yol. 17, p. 746 (1867). 

(Austria.) 
A, JUidcola Newstead, MitteU. aus dem zool. Mus. in BerUn, vol. 5, pt. 2, p. 

174(1911). (East Africa.) 
A^Jraxini Signoret, Ann. Soc. Ent. Prance (4), vol. 8, p. 386 (1867). (France.) 
A. ffossypii Fitch, Third Rep. Nox. and other Ins. N. Y., p. 332 (1857). (Ningpo, 

China.) 
A> goyahx €U)eldi, Mittheil. sdiweiz. ent. Ges., vol. 7, p. 248 (1886). (Bio de 

Janeiro, Brazil.) 
A. jelinehii Frauenfeld, Verh. zool.-bot. Ges. Wien, p. 799 (1867). (France; 

Austria.) 
A. tabad Gennadius, Agricolt. Ellenica (Grennaio) (1889); also Targioni-Tozetti, 

AnimaU ed. Ensetti del Tobacco, p. 246 (1892). (Greece.) 
A. tinxoides Blanchard, Hist. Fisica y Polit. de Chile, Zoologia, vol. T, p. 320 

(1840). (Chile.) 
A. vaccinii Kunow, Ent. Nachr., vol. 6, p. 48 (1880). (Germany.) 
A- nmmermanni Newstead, Blitteil. aus dem zool. Mus. in Berlin, vol. 5, pt. 2, 

p. 173. 
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